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EXTERNALLY INSULATED MASONRY 


Zero-Energy Houses. Wadenswil. Switzerland (1909-93) 


Ini VW'Hrt T j m m- vtiiKkuhlvnJ Imhwv m* Si«hng the rtiir 
Fraut* A-j*r A, jtr . ft*. n|w ft, -nt 1 * ihi i h ai Hu i jfl * 

Azrhibnl; Ittinii IrarfrL < kninpiyrn 

Enf^iim Frujeri MuufiY; ft ttnnli hairiq. U.utnivtiil 

VtadrtifMJ li«ni < mined [Hin»tnt the land 41 h-vitlMH irurtrl 
vahir. Jiul ffqtiirffl ihr purhjirn ^ jII In rrnfl lllthl' 

Vj * inci j fl ' b&USrm- Rtr pwofrif aimed in dm* tlial rerih 

Iiihioc^ ■ ihiilit hf limll .11 j* tr|iMldr HU 

Hi 1 him ml rlmpfi C lift rrt^ i.iJi irpm riirMtnJ piKutiiw, 

wdjl I'uiinrif UuHlukj;, gi Avl U ^ir ULlftW 

Buemrill m jJ ft: JIMI mm (O^lll > nlUdii", I “ rf l llim ntnilh! 
ptdvviyrrftr, drainer nulrriid CLMolur 0 It* Vl m-ki 

AtHk% 4 M'ni|>IHl walhl h.Mri. frfl liifA rli'lhr * h uH r r Er Ilk h k. 
flUfmilUy IHUlIjCtI *hh LNU HUH rilrnflrcl puh^Vrenr. 
ntnu refii t Lidding I \ Valin 1 n. I r » \\ m*Kl 

Hmif- I r ii n llim mjlirrjl dine r Hi nmi rail ik led pnlvm i l'IH' 

ill I cl I Kt H Him Hlillrrtftl IHlfr 1 1 1 y.llllf ? IL I W W 1 Ill'Oi L 

Intermcdkilr flour*: Till mm liMitli m 

WillttoHh; Hi S I \V 1-U I UHH I h“H h n t g> HI .HH 1 Iwi ^ H H 1 r l Vi i 
lirw^minhlh rnabllg*« |tl Wirttd I Tallin fL'A-idiur IJt 
W m^Kh (5di St«i Ell i’gbi/ed, direr 25 im« .m gap, ihu hm*-' 
wniiimtu film*, in wm *d lumr^ r! -i-alin- 1 1 U' m*K i 

Ah IrdUiftrl \kj*nn?d 0. M>. I .lli - king. * |M-r hi mi Mi -it 
Xa fu. ftnnFhn* cviirmdv brwwliitt vapour Uhh» l i 

limuniWunpLi-d ninliink'nl vrAbhikiii .uni hr.ii 

wtmti \ 


Kltfr hrjlmir Tip % hrmm - X.1 fir »iU ff JHlfifl Jllil 4 

unit hrj*l Miifr Tip ft !n«iin ft fft" mlhTim 

pifrAidr hbf-htfjli-ri. mirr lm aft Hit right Hmftlh* *ti I hr vest. 
Heal recover? ftcim umi wait* m hiuttr 1 

Spare healing; ullra-h ii^+'inp imricrlhior ^uh Ih-jihi^ 
«vrm n»r Ort™m dun* M-TTip t* unit 2 li*C at an ratrmaJ 
irmprrjtiiiT mf 4 (VC The k* irmpiinfn, jnd ihr lW* 
iKmiu! rapaoiv. make the ttUrm largeh irlMuLim IM)( and 
help In *t*hijnr btKmaJ trfnpnaiinn 

The wilar roUtCW* are glued tnifi a fMi-tu jrtmiufr 
hOfleWntfib material ami rail product &t* Wfater mi rmwl 
rhtutlv hill if r rbi'. 

Tvp A --tupplieri nuuik Ihhii nil at hrjl (^pnl ilitKih nim ihr 
CtMlClM ItrMirs Jiifi porili Ixrim ftnii-d wihr brat m prNn|i nj 
IttWdng fbg. 

Tipe B homes ti^rfieralinn unit rhcwi «> n mrt 

m imprtr pAi nm ih«- nalinii.it rhliirih grift 

(Toe TY]*r A timur h:»a wiiodilrive, Wllhelilfttratr jiren .iiiLimtt 
m llr. 1 l: ||rt\ hA h iiiiitui iihiii- anil rennet llnri 

Ugtitini* 4 n<l jppljjLiii-ir 9 i: Mi.^U eneigv el Ik if HI, i In h« n Tmm 

I Ik i M | b|.i 1 K iill'c.wk OIT die ftujvk m.Lr Ll 1 I . 

TJrrlrir n id m l km e<*nkei« 

tiieri^- mei Hrittee A - M LUk m-vi exEilirling Hit* 

enditnhiHinn Inmi s*>l.u Iil-jii \n \ I ilii kiikii^ ftinwtmM rlrtu h h\ 

CwU: I ^ ] pi 1 V tV( im*mhl i m ihn milliHiiHin m die 

/ttrirli N hiding ( fnir. type ft ^ 




1. 

2 . 

S. 

4. 

5, 

$v 

7. 

ft. 
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|il;tMrrftMrri 
100 mm mineral fibre 
12 mm IwHhoard 
% nmi bft&mdfxms pUtuir 
rapau i hiirrirr 
Ml Him rtIMKk'tl 

two mm mineral fibre 

l“i mm [il.iMri 

I SO mm drn*c cnrlrtele 

blocki 

LBO itini rximdcrl 
pulwiirtte 
rXItmaf ■ LirlHing 






externally insulated masonry 


Hie Passive Houses, Kranichstein. Darmstadt, Germany (1&9G-95) 


FWr l^isr lrr™n! In*+m. pint fHUft 

Snnjt ^rjn id Km L<gTi*timil rnr^rrh fimrflfil ihr 
^ tintiMHiimi spf ilir jin^fri. in ihK thr morckti 

t jhkiLtfii in i 4 ruil ihr mfluftHf nJ ilir imams Iifji km 
mrrhaJifttnv <ta- MtllllrHir «l nihil tu. IVuikd 

in indrrtcttK, mill nu Ith Oijui Ifidl tniMnik chip 
I rfl atr ml I ml I- llulhr^ 

Unkmnri I n OH til V^lnim Hint l mwrll, \ llknnul 

mirilrl w*t. uw il Mhn h t<‘|UNlnl i hr nilumr acnl i mnin tnr 
h*M flux** within <hr hntao And tu jjifl rnifia (hr iturmiil 
hum hindrd in tl 4 nnti.Ml 1 fiin i j*undil mid ik (jArmmrftl 
nt Htwn 

K.nii rr 1 ilh«’ ^y>rlivHlt («Kt-nftiA pmflJr I i, iumrrt In 
ikmtnrnnitr in linking* whlfh mt tomntnraJly juiLjN^ hum 
and cuukl l«r tin.«*'.|nlh „hppUrd lodav. mi feiirftriMttl 
ken til i in ,n 1 1 in , hi iiMr.i hn*.*' i mik* histJUr* IHlimlnj(iri wild k 
rmild inrrrjLW fhr rkk ml falliilr wrrT fiiiiitlnl 

lltnir; SmpMldrd in-iklkl rnmiTlr, iinuLnnl iinrlrJ iitMilh 
M illi HflCI ruin c'xp.itnlril p*dvslvrriir. .iInmv >mi tin lirjlrd cellar 
iil^ndw IJ. lh U is i :,, K i 

VArikt l7fi mm mliumi "ilii«n«- bluckx mm rspundcd 

rrnr, lh IhrO vt-4* h i clrd , tTflttWI wtlrMImtl rcnclfr nh 

iwili fU«ulw U.H W/bi*Kl, 

Rdoft TrmlM'r. Mdi nun nuririiil IUht hriwem Swrflith 
mown hr khrains,, .iiirl lurf-c i rtrfrfl it 43 bin* - QjQfl U -mrK> 
(ilTrn romiimr run* inmnurLi hi ( fm c* niacin 4 hniiif 


Rm ?kran4 fk»Riit4 'inire 

Hrakmx: l^h/nt ertth knpim Mid Hen lptJUHTd k«M1tl»Am 
nytui^L wiih H nim ifiu c-%. in nixtd Emim 1 1 v.ihif - * kl W i 
\ *ptn-d nwmikfcjis made from pnhurrtluiM- fnsm thmiLhkmi. 
m iMdfi fcuowf thr Jitri rcthiff ibr ihmiul lavl^ui^iitwil 
l* lifcr Imnr juhI mrial ^wn I mix 

Aii IriU^r: I>£fn pihfthikne vj^PMir Kirmi ikuki^liutii 
lucjf. t‘uw llinlv 0.4 JI 'll it 50 P-i. Lifllltft Mltll rtpftwihl tu 
H-32 at h j! 50 Pa bv thf- thttd anil {nurth tw«w 

Vrnti Lilian: Mrrkanksi mi uLnimri jjm! hr.n irmutn with 
fib vilmi n. uMii I* 4 l>ani*h worm lHlfrftnl imn.it % i m. 
wctf iimxI. itNcImt ing ihr ^ rhtnrih loiionnplmn In 

In W prt Iwnnr, TTif nir flow is f*tz'i1nmmfl ru h n> (he Irlng 

mtJtxu k day and thr runnit jL ni^hi 

Sj»w ami huIft hralin^t kmitn] mitrlnktnit luhlri 

with lira! hlueii In all ]iuutr% suLu w.Ufi hr.mn^ hi ini mj]I- 
tnuim in i catk n h v h 1 1 ■ Li n i au inn 1 1 r. Sc il.n I roc i im i iH iS 

I %luin^ and drdrinJ rqmpmrnn Kpii i^ Hlk irrU, * ^hiwt'ii 
1 1 urn tilt” licil pFodut linu lln- (irmiJik markrl 

Ccflkkjp L-jv trhich i* miif-i.iLii in iHTilinnv, iml dri Hit ili; In 
rrdum I ()h produflkin Imilur 

Enrr^- ilw] (lakuLnrii It I |tWh mVi. i-m- I inline iln- m.Lii 

coaiHbuilnn Mc^urrH i-nrrgy iwr in 

S2 k\Mi n i - vr, nf whu:h ipacr hrat wu 1 0 L Wh m -\ t 

CDU: Xot Liuiivti 











EXTERNALLY INSULATED MASONRY 


The Self-Sufficient Solar House. Freiburg, Germany (Project Duration 1988-95, Built 1991-92) 


iVcMlorrv I Jj m' drUrEinl bau.^ with imhrjLr'd tuwmrui 
<■ 1 -ii till i in 1 14 mini i ei H' iiiK n j tii|ifwen r. Aim Pin nm n ii h h run %\ 

rirrrtifc 

Ih vi^n, rrvurli iiurl riHTrnniring faff ftnuiihnlrr IrulPlnIr Iip| 
iSirl.n hncijp Si,iUctlu k Freiburg. rin.iiHL.il tiuiAtmitf irmu 
Irih-rat Minmtrv hit ttewrurrh .uirJ In 3 ■ hIh . < kiVff iimeill 
nE Ikirlrii-VViirilrnlHir^ Attri FmlmtK OAmril 

The hmiwV ilitfpr L' jifrralh infliifiKifl tn ihc n min hum 

thfliHlIlJp h hjl J [UtnmlHIIIjl H|UL|UF lllHlh w.ill 4 

«eitilcinrtiUi. pE-t/ed «s La' *'41 which rtfcTPik imHiPd 
fniin wr^i m md pn the ■* Hmflrm' aft hurt lural 

ipiarir aih f ht in jwrjge irti, ihe k>Lu trill (ifiHlurn j Ih ji 
NW pfUi *m aO lull t'r djfl-i. 

fJmund fluor cuncnrle ji«*t ltt*emriil. tthiix 

irHnljii 

Hjwimrnl wulk wni wmi fufirreip McmtL, £30 iwn - ■ IIiiIji ){Uti 
1 1 v,iliir o i#i H m=K:' 

V^jJk: ||| Ninth 3flQ mm sikiiun ^rlitJlr him k • - w44-i rx.i I K 
iiiMiljml wiili LMH mm r Hhiltnr ruin it 1 1 '-tylur 0, \U IV iti-Kh 
(ttl fjiirtiinl uf vjuih, ra*C niiirl wc*L tJ M F i mi i i , ih turn 

■■tin Air Kill it l., rxirniiilh g taxed wiih prtlye jrik»rwn- liiuii-ii mull 
.Uhl nmYr.iMi IOmicU i I . 1 1 1 1 . GJfl O -pi \V ni-'h Hrflfe fallmk 

1 1| wn /flfiwd). 

H«nf: FUil tmicMr +tiib with 2^1 mm e r I hilar ' l -ralnr 

0,|H W # s m r k>. Thr iHibi «wmi an- liMHihj lifTr. 

Hrwf rhH*n nio mm iiraiti omciete, 

idlh Liiplrm -miii twii i|MI tli j d In •» 

rmiaflin 1 1 Mimic** ill *iirni lomo (l'-v*hlr - fi.li V\ in^kr 


Air If4kagt;: O J it h ,il ‘HI Pj. 

Vriitilithin: \t rt haemal torn titaMufl * 1 J»I hlNlI inim with 
i-iinh-hm hfif mbr*. torn# 10 \\ 

Sptiti* Mid wstlrf lii-almi;: 1 L. ih Lii[i ,|i.l, , 1 1 . .il rutalytk 

httliii|4i-M fKirSf'HtLlmMirtti; lint k di*mhiiirfl adrqioiirh iw 

file farced ^Tiitibtiim wMnn 

14 m 3 ill wnrl r ullrf tfift jilin.i l rn 1 walrr Unff pmidr an 
NjJ.tr Im umi Itif hot rm jiw4 aw Unknl-up l*% **nn-r1 !l~ 
SfHrr ciKniiiT^ Vo arme wUiin W ilh ihr Nii wh i h-ml. * mulun 

jh in traditirMuJ iii^h thn mil ■ j|ju*i lit tauklin^*. 

1 xml rlmnral njuipnirnl: rMirWrU. tlTIII* 

Alfrjrh 141 1 hr <irtmjn ifuJrkrC 

IJrtlriritif iupph~ fa Mif-nn milled PY wmh Ahn tunrri 
fkiF^m^, ihr cefl* 1 uirplu* onijHii it ■ iptitrf ml IkyrFmn4tW 
ns tip H*. 4 IvkL A liiri rdl mmrth ihi« m rlmrkii* 

41 fnjiiirnl, 

t^arrili kties Uni^n lurt il^c- jrro. hi E i e,l| i ihr mial 

i'h-i inriry i niitmnpijiiii yt-at HOcl V.%Vli Ihr lotnl hrji demand 
thrl In tluirtl H^i ir nftr iiml ill h nr rhi' ■ iipilnlmlliPii rnnlr In 
ihc u.Lh iIutituI 9Fm|cfTVk wuh 7h kU'h. 

CmN: Hi iny a i rv-jipi |i |ttii|n I. ni»E nil ttk'iLtnirt .i i ! ■ ilflrilHi'tl 
l'H itmnrilhnir .ippItCLUiini ] hi wpEeii nin^i wilpmi, ihr 
Khrrnml Unre, ihr xriilihilinn <n^o-iii ahiJ .ill ihr paw^Lt 
■tL^tfrtiii wi>i Led writ llu- «md Ilm-| ( r0 « nr 

|if i ililiThv bijc tlirW iitr tpiiw irsjpivrd 








EXTERNALLY INSULATED MASONRY 


Low-Energy Urban Housing, Amsterdam, Netherlands (1993-95) 


Sixiren liHt hi i flaii. rrpnnrntina the MeilinfauH* 
< mill ihtmnii iu IKA Talk 13, Pari nf d taftfcr nmrt-dlEV 
tlrtekipmnii Smkmg architectural farm. 

In mi!mI hv \U\i'M. ihr \h-i liri l.Liai K . tycm** far htn^ .leiiI 

ihc tjivimfimmi Ardhiiert* Aielki /. Rntltrrtain Srrvirre 

mfthlirrringt fa ihr- Dtpanmml ill Meihjmtjl } ii^meriing, 

Drill I mvrreih ut Teihnotajp Thermal lini^n uf fanhlmg 
emrlopr dint siMJuhiiriinm fa Darncri tkuiNdlJLEiti. Arrrhrm 

Y\*m 4 Awntrit MaftTmlfd gintind flmir wpih 11*' mm ft)i 4 lHW 

psh^liirnr Hiri plr fiHimLllkfltl (UfBkfe - 0, 15 W m”k! 

UWfed; mm tifnif roncrctr bioeL miih 3Wi mm |jnh-nmcfir 
l- Mii. ■! ■■x.ililr ■ If IT VV m - K I Vi«[ll ..ill! n.-nh t.ii.Lrlr khww! 

rumr { irtLMJLk EupN kith LW men rhKirtjl knit 

Itonf: £VJ mm pnftpvmvic tmm |1 -*afar i 0J5 VI m : ks 
Upper fkmrti 'iflil ttitn ftmcieie 


Sliint i iiurrrEr 

Windum: IV-glj/E'd with knpEnn jfhI fan i|Mitlrird Inh- 
niii^HilVDUiLH^ (I'-Viilth" 0,i W 11 1 -K 3 . 

Air Icakngr^ lH'^grir'1 In be - t£l |t ^ .el (0 Pa. 

Venlilnlkrrt: MccEianinl vmliLillon .mil Sira! innutn 

Healing: **ce heating fa dr-ium,; gjk-llrnl bnilrf linked 

in nn^rrlurv S<>lir culler ton far dDtnrfeUx liiii wjlrr tki kup 
watrr healing from ihr bmlrr 

l.icbtini; and electrical equipment fill fejrthmg machine* 
In reduce electric in demand liuibct 

IjWTgf BH!t tYrdlCtal El ►! r hejllllg, t" kVMi ln : v 

ElrEprd fa fornpan htnlfiin| ihajNr 

CiCHtK Nm pillrihhrtl PjiPfciT .Hill ■* fa-mml itttmrd^lr 









PRECAST CALCIUM SILICATE ELEMENTS 


Werner Residence, Rollengasse. Entringen, Germany (1989) 


SriTipdeLichftcl 2-A*H«rc - \ in- limw, luuh oil small i ml i El 

site in village n-nir'f-, FYfrulrly intuit'd IVyp*u«t m in- ImuIi 
Iow-C'emi and UrtT-cllCT^, (^tlilir tnd laces juiiiiii. 

fJierti and Ji^umiiw WVrnet, EHOk laiiuulfrjrii* 

Tiiliingfn. Munrloring lw mmrr and by hminu U'ohnen unit 
Lmwplt. DwrmitadL 

Urmr Concrete sblb-rin^mLiiHL ITt nun extruded pn^yyreiti- 

i L "itfiLtir - 1 1,24 W rn-K J . No ■ rllal 

Walk 1 1 1 17, r i nun <ah inm kiliatf rJrmenLi Kith tlbii utmiai 
pun* JSti inm expanded po^iyjcn* 1 . external render 
iV-vnlne - \\ 'in-ki. H i) small nuvm with Frv> imuhiNmt 

JL V3]1LP= 1 VM W rri-k| 

HihiF: 1<H3 Him rrirm-niJ fibrr in doping purlum 2fdi in in 
mi nr nil fibre in rltvrU i if ill irmrn i l Value - IJ.15 U m-h' 

Ural floor: 30U mta IlHHEU CUIIClrtr, 

UlrniuwN: l>nnl>|f gbi/rtl with .irgort and one sputtered svn 
Inw^tubrtrt-ilV i oaliug, in te'siod fnAi^ I l-vubic = 2 . 1 W mi^KI 

Air lop IulIJ, mlm K b lei ah a irpMlC fUr and li.is tlufc 

drirmcrs which an- hard fo seal. *3.7 & h n Pa bmvi Ml 
bekw the can cirte Hour, b pUaeml mawum and ha» no linihrr 
ctamram arttl i* tin nigh i in be lighter, but h mu yet te^teil. 


Venfilalmn? Fsb-mst-uu h Ironi Wt’ shmhik, with Swedish .nin 
ilkli-t- in all olbcr n«*tm and mi heat mn«'iv beptiralt 
wilcim for die ground and fir*t fluotv Initially ihr deelriritv 
lOTuoimpHinfi oF the grmmd flour ^vurrn was 20 \V livr an 
.hi |li ni rj LNlm 1 hr h fell t.. y YV after a mm r Hi"k irnt molor 
«.n irEiufilled in lEftl-l. 

Spore and water healing; Olkfm <1 high efficiency boiler and 
(all. tingle nduimi nidnitnrv Peak heat triad 5!Y Y^ ritual 'J2 < 
itidde, -lb t udbkh WaEei helling tb h maiii^irr^itrp 
’.tOt .gr (Sirtk. 

Ktirrip iw: l “w'IliI >pacc 1i rating merpt prcdkirtril to ln- 
hl l^YVh m fl vi: measured ui LU'li mAf- Kleuridiy uir 
H kWh n i -\ t. Ijlw I'lrctridKY Uw U p^u ticularh noE.ilile. 

HkMU.: Sioid! t-ompAFed to building cotic TqliiJ hudgrt v^:i> 
IIM per in", whldi b jTmuii m>ntwl hn t it - 1 many 

f ireful design iidpul liiiv, The iem- ul'larg^- ralriuni 

ylitnlr c’if-tnriit’*, mmibcreil m ihr firturv and hlrrvl tnn> 
pljic by crane, reduced cihi* lu die i normal 

Ciermao uall of hiuid-UUd ctnv btocky Yi thcumr H dierxltany- 
"uly triitiliitiotk system HSU murli dtraprr than a halanrcd 

SU |pph- jL i:i t-1-M l jrl ^rrkik , 









PRECAST CONCRETE 


Low-Energy House F. Hjortekaer. Denmark (1978} 


FVr&Hiffim, [L£fp ni*. wilJi .l hcAlcri ti.k'M- nu ll r ( Hir km 4 
rlrlriofki^H-nnil ni% ilrlji lirif boWOL TtlC m*r*U HrrV .Hill wj* 

in ftti a* i in it* ^»wJbW with the tn |iPik|Mrfc ul Ihr rum-, m a 
K um' I'iiii^r h| mi t* trite lion ^ilcinvAkiiliirrhilcrlmjil Hvli y m 
r^iuir ctirrgv ik-mand fm ttcaihifl. Oni-rlfi-L mm™ w,i* mu 
llac ihtIv aim, in t-\rii j primary .urn 

Idcrrgv ik-Mgii ntprrlric In- ihc TlmiftiAl I pim dAimi 1 I ^bfimujrv, 
Tnhulod id th-nmaric, I .vn%tn At r bi|n iun 4 dc*ffn 

1 MW In HU M\ rfilFrtrtpl [ripM lH ri, t h ill jI h H jI l rig,' Mth WaI 

litnJitiHii OrtiMv *rfw* *)>n‘i*lbc4 in HifTrmii commiriHuh 

to tiowjipr* 

JUkrani! flutper * mHTiMt dab «( mm. rnUiPi; fttl ^“3 impii 

hifglMlriiith minml fiber, 

Hwn k n r wkDc f^o jh mimii 1 unchuvli rhiiniii, iimiUint 

Wllh I 7 w r PtittL h tyttdRIMI'lf atonal flhr r i 1 -k'jltir i I £ | YV in 'h l 

e^ihiiii( h j|Ih: SimillT lokwnirnt W*l\>y twil frtlh ‘^*1 mm 
mmrr.il fiber i k -value = ttA'J YV m*K) 

KiHflT; Hll, IPITTI**! Mft'l film rnlkttrr feilli !KHP Ilipii 1 fkjul 
minml FI hre , Fulli'tird h\ wan*rprife*firpgf -mil Hm mm 
mwmi *[ rtlnr ontt m*K) 


hrtl fLmr: LfH>imik |]knin w ij In J| > pv, -t * m « 1 min Hr djll 

Jitalrv; ( >m cur ir. 

Window*! In Y\* Inuur* (rfii* umi-iimI ht*LiUliiig 

thutirn fl'-valur - k*.4 W. urK whrii »!|H’ii iImh-iIi 

I U him* hih dc’^i^Piiffl 1m maximum [mmih mi|,u ^alpiv wUh 

atxUll Ilf ill; 1 Ijrtllli* HPlIlh 

Air IrakatCr (UI7 ac fh ftl irm rr inti ai wl 1 I ” At h «kl F di m 

a lium diKu irM. VlCitNkPt^l mi lfK£, tlnr fi^iun uij££r«irri 

tint i hr Ikhm had become I - it-jl ri llutii wta'ii il 11 m 

VrntUatkm: Mrduiirjl vrril ilaiwHi aid hrjl mmm 

Spue usd taitft beujai^ W Im- mkir . *mh bar k Lip imni j jp*- 
funl Wirt. 1'iukrOeiuc hcaiiu^ lo all flof**- 

Fawt** pt; Tin reqonriunii m rhal h*aI rttctjp inr kif 
T|M« r .mid Mtff hiMiin^ plm kriinimi-rn dinnhl iml ™ml 
*2 kWh fciiA r lot r-j* h I fits I1 «upc fjgiird on jl mrtal 

riidici. j-j » pi4i kiii | j| m n ■ ijf Appr 1 ifchiiiAlrlv rriMNI kW>i pri 

yew lire mra«urcil hrAi k'^w^ii IM4 or 111 \\ K with 4mtlrn 

1 1- ■Xrf-i L or trflriS roper tivf b . 

ClMljU Slit Lncp-vri 








EXTERNALLY INSULATED LIGHTWEIGHT CONCRETE 


LowEnergy House G, Hjortekaer. Denmark (1985) 


nriju hcd I2fl in 1 laborer hmiir. 

Knrr^y cli-%i^n I r, I hr'i m.il 1 1 im i t;il H «u 1 jhnrjitiry. IWImiraJ 
I'nittfWlViiJ IlrinTiiirt, I vn^bv. 

TUr iw hi nlil rrw i ml fr4iitfci(4 ihr WTN I IjurO'IUKI (-mpri I 
IlHrfliuM into a dllfgk hnuar dcuj;n I hi- nb^rthr w» in il-m 1 
(mum louw m.i\tccnun rcin^y .n min jn mm urn 

Hi mit : C -hm irlr dull abovr Iff N n mm rxjn.mii h i I p^iliMlin^, 

Wall* I Vi mm l(£hn*rt£h| LiMl-rrrlr fifdWIIb 1 4 i MM 1 -min 
Jinp iiuti riLBiirr-kf Mur KK mm nimrEjl fitir Kiibui 
fimkr mitUhmig fmni ihr nirrtliil tnublMK 

hrttm icmuiiil null j mhiunr *4 IhiiIxt bwdiif mtiil iIhyH 
i 4 frfTr fnttrtll |grc«iiiHi it A^hir - 11.15 W. uv'Kl, 

Rim. | itHi Him imnrrjJ fllwt kkl' T J l HMBOJlllr I •beano 

HUwkK - ojioyi w*K) 

WumIuh%: I pihrt 'J-(*Lijni wiili mental Entilatiag Nlbouim, 

m wiihtiUl ilHUlrrv all in Wnod Enmm 1 L -v.*hir 1H 

nr 2.6 W m-h fclirtl Jiairl 0.5 W; rri-k wlirn fliim-iH. 

Mt kilter: Fiji ji li j1 Stt Jh. OiUK uratliri tram h r > fc ' 0-^* 
hldiciTtd fJ.OS ill h, rinpilr rim hiriur Itt-iMpi OlHiinill I hr 
ii«h» puilvrilmh'iir vapour barrkr in ihr mhi|, ihr phurrnl 
wulU JJitl ihr yrdul hfH Ihr Wall* Ell ihr khmiheI limn 

klubriiiHriNlmt lu iKip gwd nffllll 


W-iiliksHinn: Mn rj4pn- .1l irnliklkm and bt\H irnnrn - 1 

Hi iiiiiii; K\\h'ni: Fun . min . lor *jjan < In-. ilim^. ptlm -null .lu-.i- nl 
Him h liruiliiji Ln Ml jjhI IwtlniNkm Km h hill emit 1 II 
S^irm dr^uiird Up 1 *- *hnp|r nidi .1 i(ilk V 1 1 xj ^ m 1 sj ■ Tlir 
HMIUlt hNI fOOTt Ufo wMci ccpiilrul 5 X.W I tk rliinl lnwlri-, 
hui ihr wiicm amUi rcadtt? yiHite (Mmrkl healing in Ibturr 

In rrdutr ra final nut. ihr In .n tin: 1 iffiih uh -11 (turn ihr 
hfW warn storage Ejjii, \ v^hhImi.hh uriil * liimum *i?rr 
intoHH jP ihr puirlmcn inwlrticr, rrf[ini uip£ j ihmmn. 

ttampsn JUld nilm rljlpmJlr Itn .nAlir* In rnuti. .1 Mir 

nyiihuMMUi uir utpph 

Ffirno wrt Ovr-jj.ll “n Lilli -n *i hm4lii{ 

^1 kUli ill- m. »hkb Nit Ti w i ,A Ihc tlnnikil figure U.H 

tin* IhfliJi howes in IMA 

i Pivl*: 1 1 1 1 r f Pirn -Hi rrlltlTr n> rln li^HUrtl bj EJlr I *>H 

Miipmh biiihhn^ cudr. I In* Tt-pjj^in.h rrliini tlir Mir.iMitc-x, 

i-ft dir rxliA I VI mm nl nl ihr nomutl 

l VI mm, mu jihiMii :l r t Iftomri, on-hn kii^eunt ihr4i 

il ihr ictTAum prodlictJ .mil n »nii|HmriiU wrir 1 it.Lxx- 
I M I 1 L I L h 1 Eft, ihr rxirj c I INI UntlUl In- IlniEh i - 1 1 






EXTERNALLY INSULATED PRECAST CONCRETE 


Denmark IE A Task 13, Copenhagen, Denmark (1992-95) 


hm-hr dtafUTV lift if! 1 H'TiiKni |li < ifclfcdlh M-irkid|l a 
hud hkiikMiij; AMudlitfnn. 

N Iferriiiml and wtnrhiw itrvrlnjmieui lry ihr I hi'i iii.O 

Inuibtfon Litpcpfutiirv, TtrhnkraJ UnKrnisv nl Ih'imuiL, 

J-Tmm (4UK!Clr aL;iI Win ground rdurvr 2iN) tank H#jM iiilimul 
film £l -raJtlr ■ UABW in-K). 

HUBpi l'rn .t*i rt uty l H^I >t tkmr coonrlr rlmmil.v 
itkUiUlrtl kkrllll ’HI) I11EII Hlillfd flblF I l AJllH 1 I|. | | w i(k ? K). 

M HD it kin nuuml fthrp, jhinr j lnuh i fnirtarWf h l mill 
p . nil ml viprnii tvnfT «vl Wfkkl ( \ ^;iliir 0, 1 I \% m*K I . 

fkm floor |*irtw Oimcte- 

t Itnrnrtr. 

I'Lrriint In hr j mnrur? <■! mikll^hlP 

Jiid wimtutt* h kill .kJ >!i jjkil two «pkktii'kri!i 

hw^rniiiftitv craiing*. m iniftiLwd w<mm! rrurnr* H l«>i lailrn 

L'*ahir DM V nr r k). 

c VtiAlh drill ih dill nerd irtttUfli or 'IrviHafKVirjd \ rSHh-j <jii 
let h&riiliifp fiiju lie uit-d ;w jui inlrnm mhilkHik. luitii'K, 
'1 + 1 fllw/nl wimlir** Hilh l. r p imn 4i^m m the train! null, .mil 
thrrr puuhtic Idw-rrmsHvitv HHLling*. irk .ilmimiiumi l.id 
wm h 1 !i,kiiir« fmt-AHiird t' -value * D.1I5 \\ m*K) 


All i ^[|-uiMn.r jiuhiL^ Wjki m.idr of ihrrmj! bridging .mil 

.mtiHlitn™ Rtd.ki hrh pnftrfi fttiluihm* ici buiti wrtr adnptrd, 

Air I L.-l , n''lI iih pifvn kkK LJ.nii^lk r 'S]ii ii'in r with -viiii iLir 

minim, til Id. lifcrly !m l*t IJ I O il m 'll .il .Ml IV 

Vi'iitilAtinn: hw rlcrdiritv tnrHidiikjil irftlitalidn .kin I Inv-rl 
miiuri-y jmuhii. 

Knrr^ ujmk PfrdkArd ■: til kWh til w!iif Ik *|k,m r liraling, 

IftlWIv m&ii. L-nirt h II 1 * *d iijgdir hn tHKin.ll iw-h llanith 
lioim 

Caitfi Sot junmii. LLA 1 j^ Ifl irrki hi kW rvpenmi'Tital 
rur^Lin wttic h aft ma. yfi flftimi in uiieniiieiiih I HI dir 
EiurU-t. fftil which the pollute <>l Im-ih^ nnjm+i.rgii jihI 

i :.t Iki.i ith- En ihr luhmrnji hfriiin at I hr hiluir 







TIMBER FRAME 


Low-Energy House 8, Hjortekaer, Denmark (1976} 


Mjfonrtarr. [Vmiwrl < )»r in * dmfopntcni nif *Ax 

hiHiirs, j 1 1 ■ifvujl l'^ 1 in ’. OT^iniutinn ind 
niiiLtfrhifig juth ihc umr .n I lnu*r 1“ • *rr [m/ilr 6). 

fhwrr ScuqkrfMlfd umljri *itU JOQ Httli mnirrjf fllwr (L'-^ur 

fllGW m-To 

Umber IraiTK- milt 100 Him mjfHnl fibre. Jiriij WkL- 

did llVmhbr -Ik MW iii-Kj 

R-tnifr 1 1 1 hii Llci'iI wiih 4m mm mlnn^l Jilwr cm iln- mn fliwn 

{U-val|l£ ■ y.09W ni 3 k). 

Window H-gb/nt, in hid |1 vjW « 2.1 VV m-fc) 


■Vir irakagn light polprliftfrftr VAjmir (urncT llmiu^unt. 
U iRf m h m tncfr nmurriwQii. U h jr 50 P * m j 
hk*Ht tliKH its, 

%ifr *n4 *HSPT twating: fJrdm lieu frtiin|i frrdiwg mrrafrri 

ndizftm. 

Vrntiltlion; Mcrhjmcjj ix'iitihtimi ,mr 1 hcjt hCofctn. 

Kmr^ utr] UiHhc ll within l Imp ~'fMW IWh. ifai 
\4'1 MMi rn-vri rrqiihmif til, Tlir tm-iiciirfd heal Ir** wa* 
7 r « VV k for j 12:1 ni- chvrJJmg. 

(IfMliE Nil! L.] I nihil. 









TIMBER FRAME, SITE-BUILT 


Waterloo Region Green Home, Ontario. Canada (1992-95) 


rmHDHpy ^30 in- dcutt hnl hmbw 'K-uu'il hniifl,ihiw\ wiih n 
flavin Imm'iimtH within llir hriilnl mlttme finnl VriltlEli In 

l‘ Ikr HIM ieLlI n^iJIirl IlLtl. I .id, L'OIKMLltJlli^ fl^l|iYlk .Hid ilkr 

Km lipiiri .' Wniu ilim Hinm’ BuikltiV Amrfatimi. I hr liauw 
Iim 111 irElrrird lb** m-t-d 10 pnftjdr a Im-vti 1 1 n 1 1 , 4 * khi- FHiWkvl 
1 11 - 111.11 Hi*., but Ui kiHiivwhith b more tOMicrmicA) jimI inhun 
khr tihi.i] miiftini^limi <*1 biLildinu nuIrrijU 

Hjui-mrnl hoik Virtd firflrrrd pm^t tunrnif Hrn i ci lh un 
|im! ftmnclj Ihniv \u induce ihr Hiiliuiu- 1 id cmicrrir. T.n4n1 
rmimufh hil^l us^iiUtrti wiJi 75 nun Iir^h-eknwn miivmd lilur. 
jJn* hinl tlraitn t jph- 4 tmniulh ttitfi 8(k34fi lrtkn % rlluli m 1 filn r 
if* i^upr id nnxirin nitliin a timlm Ifimr 

Kj^-tnriu flu**-. 7Tr mm Ln-um conrrnr tLih, jdi turn high 
flrilim r^| i4ud*‘4 |P^Kirrnr, I (Ml mm i ni»hfd gLfu wur 

Abiiiffniiind vilbi plaMrifrihirfL S55 mm 

f tfthilw lib tr fcekfm l-braiii*. Sparr wiirff umlrr Uphm awn* 
hall* Ullrfl Vhiili ITdk mm in^ibi pilnw*<b*ne bum Shralltct? 
Willi l*fi mm wihhI pn4vnrf itum- hunt .mil rial null 

Ixiiuib nuitlr I n mi rrtwlfd liinhft fl'-Mdi E U. 15 to m^h 1 

Rmifi IhWl 111 1 fk ifllnliw niwr hniwi-rii Mrk-wir iniiM'-i (I -VMhir 

m. n w ih-Kv. 

H'hiihn^: wi fci 1 ^an h two pin -h In hiw^Miiniiifyili 

l l iii Nil t, m ml. it m ^ ftpwrm .Lnd mutbiml (hum** 

£1' value I 0 to m-Xl. (3riv*ti.irv mIpUt milir ml I unite 
|>Mii iili*t plriitilul ilavhfthi 1 111; 

I'vtmui diinn; *illa r« inni ojumlfd 

liiibnvffffl-, icUrml w* fof ttn<Uv 


Alt Tr*k*£r; toVH vrAin\ |xilu 4 i\ Inn i^unnir h.urwt 

I h i 1 in^l h ml . U.8 .1 1 1 1 ill M * l 'ii 

Vein iEuiion: MerhinUnil vniti 1 .il m.i 41ml hi u mmi'n hut 
mle^nitrri Willi linliilK, m t*.-]™ 

Npacc 1 mill water braling; lij*-liirrl nnd ■■ 1 III inn 1 n.urn air 
ifWi 1 hiMimj* ■►Wi lli, wikh line 14.1* Ih-j I irurtrrv vU a m Mill 
mck Irrl tor ri||i I hr ehr*pn Whftt l trlriinrpi i,ihtri| ihart 
M cimsIniHrii; jppluntf and aM n-dr hrai rvduii|(n. 

VVrilrr lirjlni liy fi in- nf In 14 b rlHunki ILil-pkiHr vAai 
nplln fein. piiin |i and 1^1 litir Link, wiih 

£.n I Ml Lli|! 7 [rt vJjl flat Ell Hi 

( {Hlfcmg, and efcflhnj ffpphittm: hin^ affirmil 

and 4 JL-frrc ictnfjtTJLof. IkiLim ed Uni ^ 1 1 ■ An IkiUcurd 
Itklr gafrllfrd fhHllr* drvr f HUh I lluinj IutpM mWlTI 

'IlniiJTKnmrnLalK hmrfliiil mra*urn: ( rriii|ltf|ifdH 1 r rffcirti 
ip 1 uw It^i irinrnmtirnlitK ibm^mu inalnib ,uidi |imducc 
It" wiUr. All lul 2 lew In nl cciii*Ef iii Eiitrk tutlr irif rnii'M. 
r ■HtijMtml Mi I hr llikMtkaj %-k lullfkrt *tili |I1 l.klipllill 

I hr luMTiurnl u E;inkrfl wtkh pulyliUt^lmr inn iMIiinu-ik, whirh 
nun ti-wh inti> ^irtunlwjjn the Hi- n tllr* fin- rnjidr lumi 
7 il l 4 ' vcmt Tbc kuliMMiMk Eiii 1 ! 1 1 1 1 InKrrnoLK Lnirnhkl 
iMprmwrd l^lit iNmnii, making ki«- -d u r ki | ■ idain I hr run! ** 
rliirl wuh nrcfCkd *E6ch ^Irnli |u» j Inifci ruvn mimmul 
mi|jLU i 1 Inm .iiphalj ^likii^lrii. 

f neffv IKK PrnLf tni Til Ltoli mSt Mr.iujtnf i-En Irirfty U*r 
fcti iblr JO LWh 1*1 “it, 

( mth: \iif kniniTl, 










TIMBER FRAME. SITE-BLHLT 


Zero-Energy Timber frame House. Brunnadem. St Galfen. Switzerland ( 1991 } 


DelLiitied IIS m' J Imtisr r»n 'mil 1 1’ silr m *m.ill 

Prhaieh Imided. 

f'3ienl kind rJcMj;ri(!r El.uu Knirli Stilly Archil^t, 

Floor: Wfl mm rrlluhw fibre. in a wj^x-tukd limber IIfXtT 

abovr tlie*el1,LE (L NvjJlh* c 0. | :t W;'M1*K) 

Above-ground walk: ;Wm mm criTiih nr fibrr* EimbcOcIdd 
(TAwhlr ■ lUli VV/n:-Kt. Ckesil cftfr kakcn In lii a gnfwl air 
IJairiiT ;lih 1 iivuici hear luu dijr in w-rnd pei^tnuiDH. 

Roof- irtCM I'rHilkiM 1 fibre* phtrri ill dir ilnpe ill die mnf 
( t ' ■ vri li w U, 1 1 VV in -k i 

WincKuttir Himblr gLued wiih .irgcm .uni niiir -.pm n r m.S w 
Imv-rinkv^n L siting. m wc*id h imin I L’-vnliae 1 .9 W m-Kl 

Air Infcsge: P 3 7 .h h ar W Pu. 

SViiLjl Jiimci: RxtnkUV-OIkh tySIrlkl; perform t I he rarrili.il 
Iilih tkni nr ri'dlfllrflmlmg tfiirpliu wlnr hmi frttm ihi L wkii h in 
ihi: rinidi drtr uE the burnt- . 

Spw irttl water Vk.inti air spate IumIiiii* via a I iim lei 

killrry in dir vmlilalmn duriMirk, Imki-il iu ilie h m* tola* 
hrai Hsire. W.m-i I waring ahn ifimlh mini Skiired viliir heal 
kiMfk* I In' InniM' al ^rk'< mnM nt die Venn space healing h 
K^th priori lv over timer lieming. A wncufruive i\ 3is during 
pcrhsda of L'^iiPtiir rofltl nr rUttnl, getirralk umllurfl In 

December and Jan uarv. 


lighting ^pid clrtinnil ecpripmrnn tudiinioii n inker .no I 

-wIv.uk ed mcruy evident light* xn 4 appluUK rs 

Ollier rmifDmueriLaEEt beueHrixt mejwilT™ EflviftHlttlrnlnlll- 
damaging material* WinT u-VLuded m die toriM ruclion tiE lire 
hi» H at. fa r a* pcmible. 

Kleclririly- supply: ,1 kW Rrid^oniiKlfil PV sv’slcin. Stirplio 
r U j i I Hr i n i* sold hock e« i- the Erick itdkilN tmjxii u-d, 

Fntrgy rise: Total mrdMirrd backup furl iin 1 : ie, uihhI Un 
*piK'v .nid Walei hearing* cqucvitr-nl In l ) kU'li 'm-vr. In a 
iiomiiil year, the lA extern prixllir £■* a i|nmpdn of denm ilv eU 
i cjij.il in ihe hmwe'i (otal deHnrhvcimumipiuiii. 

CTcMiIa: Nnj kllnvi ll 



Hall h i ri i m nn 1 ini i ini \m*\ rmrn I * 









TIMBER FRAME, SITE-BUILT 


The Duncan House, Victoria, British Columbia, Canada (1993) 


tU'laur lied KnS m - hotnr Mrir *viLr in loW-deii'ih 1 lutnirb; 
fmc* ill |r WIHiJl 

Owuri iinrl fk^^iU T Mi Rfltwri Duriiiiii Privatdy (rnnkil 
I hr w.n .111 , tin mi in I kfiiidiin [nupnnir mni' ul 

1 1 1 1 - 'mjiei itmiiHcil' limHdiip icrhimhi^ di-vt L hipri1 m ihr 
l*Oih m tin- miirh mldw rlteFtif ccuind Canada 

HiMirv smj ■rtulMl' iimhrt, with £50 Him IILLIH 1 .LI I i I Mr 

fl ^fajr fl isw m-Kk 

Hilh T<mE*-f Irjiiif- litHihff vJ' wilh mnrp tin* irf tK i *«4 mm 

iumU. I 'rfi min jtnd otnrf kw* irf 3ft % ft* mm 

Umh. imiiUtnl wilh a hid trf *4Kk mm minrnl fifaff , ihfjlhfti 
wikh j |rfv*™itl and tiitiTk-r-cLid {L ^-ihir - ft IS VkV nr'Ki 

KcKif , yihi mm mmerafl liter Una 

(I -v-rfur O W W ( liri with frttar thingkv 

Wtlhiirtrt ami nunflighli: I | ] Sneiil - ^[turtl 1*1 Winn! fiAtllr* 

{l/-whic I W iii-KIl (f) South double RU/rd m 
frame* 1 1 w r 4 ihie - SM W ru*KK lamtatififf riiwMrn iwd in ihe 
nihkii wmlhrt 

I'Ati-i 1 1 ill door*: Slrrl-Liml with 111 iueii |M -Ki i i ■■ 1 1 i.«i i c friam 
r I value rutf VV mm 

Ah ktttu^rr MV 1 1 v^ahtl fMihTtlriiVlir Imp ■ In llunUfthnfti 

hi hint &J1 sw/h al Gfl I'ii. Tiiicrt £.it leM* Htypated Oftf a* U in 
him In siiniliUmn 


Vi'iililatiivnr Mr« IijjiicjI LriitiUEinri -uni hr.u - 1 % 

Spin i- heal jng tystrm: \ niipile ih> numlalii alii ■ m Ih-d I 

flkitemrlerrtl rlen Hu rarfktiH III kin- hini^ mum It 
n|hi,Li. -\ ,u nielli when ihi- imi i-li irmi - i .in n i i i 1 - Itrlii* 
fk’f;. f ju ji 1 rlcrtriHlh i* Indin-^rurTalnl. «i n whi ttHuklrtTtl 
I He lllinr Hriii ill hie tllliUr 

In ilns i litiytf, I he miUikle lernperakuie hllnm i aft uciaiwtu 
in -hi, Under well rondtmwn. il*r imtilatimi ostein *r±% 
huiiirl in iltUrilwilr mmifgh heal Inuii * |wwtU mlinr tn 
iiuiiilj.tti 4 J r r J pIjTiUt xti Srmpifl atlUC* Jfl SI) m- 

hruv Hitt in, i rtf an mtrtUal Ileal rittlMtiutmii mifth 
milM O HPJ , 

M*lrr hriC.mr: S m- (it tLifc pil-iEr viLil f nlli • Inn, Mild 51*1 hire 
Uiira^e k*rtX: vdai franWHi IJeom laarXii|i 

f .i^htnip. jfiptiinrrv and i rttliljINhii. MphLi r4H'b CfieiSl 
rtf'ii lent. t.iinrlcrl tn like fcertmuhjtf* erf ihr imir t ^ild mom 
jHnVHlrfl Eu lhw liiHLir, |u rtfijU i 1 imevuri we i ■! iMn^rralnr 

T^Unl vpace lieatiui; mrrp wi Mr^uin! I m B vr wkih 

ihennrHUal vlliuy m 1 I9 p f 

Const M fell rtiku.1 mt'rtTish flip wint 1 ^J/e pi*nl ilk4i|w nf hmtsr 
bit earlier Iwm pined with lUU Hi At hmihklh 01 Irvrli 1m itih 
urea ami a full warm air fie jitiug 






ARCHIVED DOCUMENT 


M 




PACpE 

Miwuirv with cavity imulatifm 

] VV.ii^ ttniiv , ( ;< iurc for Alu:mnthr IWhuoInKY. Marhynllnh i 1117ft i I m i 111 . i i MLULin i- - Hill II Is H r H H HHHhl-l II i Iri l- iH I il-i M I ifcl tiHg ^H 

2 Hlmwltm v 1 1 ill l/>W‘Eni?r^v Hnmm, Sulkml, Liu^nhir^ { 1978 - R2J 2ri 

3 kcyUii ti Kcjiidftiftr, Glenihaxii Road. [juiidon SW13 (I9H4-92) „ , , 26 

I SihLn l ^nimmci Mmiv-x tjicrp> Park, Mill mi Krvmn (1986) .. , , ■ ■ 27 

i ■ I Hiiywitfjcl House. 1 luddeididd. WftM Vxkshirr (1991-92! ^ 2ft 

ft Nrtirr Wilt* Hnw, Gbaifbury, (frfmrMiiit - _ .2 9 

7 Cm pH Road Houses DotmII. Sheffield f 199293) . 30 

H A*h Ti w (>Hugf , Weabun 1 , Buckiiighamiliirr ( I9j3-R4) SI 

9 Fjmih H^iimi^ A\xx uri(PTi h LuTifli'h £ I^JHl — - 32 

lip l lip AntorioniH ,us t than Hmtse, Sutiihvrrll, Nrtitmghufmhhre (1993) S3 

I I K>mI RrMflniH-. HLuiilfmil At r lint Vulli < Mutri 1 1994) 34 

12 Mill Orchard. Paunlon. BUhup Frumr, MiidbiMvv { 1992-94) — ,, — — — *, — _ 35 
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MASONRY WITH CAVITY INSULATION 


Wales House, Centre for Alternative Technology, Machynlleth (1976) 


An hiiPrt : IWi Ihiifd .WiMiairt. RJchtrwitHl Smiri 

Hkiili fe-iiHi i hr inmt wyKfnupinnl Mtiimh i\\ 

Mtmh Vpmi'Hi kin ImrcH', thr Wulu Him*- K still ilit- \m-nt lii^-lili 
milll.iti it Ilnell-M- kfel rlhi* I K III .irldjl n 1 1 1 I Ur tlc%H iirWirwi fcJir 
hriliTOi id r lilt'd) ■ 1 n rrw*kin£ lie rt watri mid Iii*Imiiil; 

Floor; mnlw-i Urn hr null l r H> mm uf iihir 

MiuiUiknt (I i.hluH- ll(W\V. rtl, 

Wmlkt Vnurd nmiH'ir Niwt toner Irji. tVi iitm I ruth nt 
l(hu Itlifr. Wni inner leaf. The tmln n.ill t* fttiltievuril 
iiiifT 1 fe*U% hi i ill emit Urol In I he iirnrr IcmJ At the Imitiew* 
1 1 -value <1,075 VV 

Him * f: hit lied inuf uiwfcurd *ifir mm nf nt*n filur 

1 1 V*ktr - IfcOftW nrK|. 

rinsing;; i * L^ljjrd vlitdotra both til limfiri Irurtrc* 
1 1 imltir t Tp U hi ’ hi *frctill (O'. *«-l fir*m *tra 

Oi k^iiutlh llie nuUi ’minim Imi Milrw-ijLH'iiih Uhth 

mi kilim* M‘ir fijlrlLlMr 


llraiittf-: Ihefmrt heating drd^l t kinnil jil *u h ah Sural pump 
Wing i n wide air and Uhiirpi rahutiwfl ►» mime. Tilts fed * 
ft.n m mi hiMipnis wrxinrk. 1 Ijh--i .liiii|£ pmhfrini led thh tit In- 
u 1 plated In’ j propane jf-avt if-CMlaltt IrwhoK une miUalOI- 

Hkr kirigilltlj ilrxi^ri tuftevu-lE wv\ WAlet In nil ilk five r H SH 1 >^ mid 
UWns in mi iirHlri^riHkiiil i.tikl, i i*n I .hi j ■whin rim .itnalier hr-Ji 
|HIIH|p IH-Jlllkg J. im Iklfr fccki Hrjlrp iVlkFMlrk :\q,Ui% upHUliflg 
| pf i it iln.i i-v led lit lIhv bring frjdm nl he a tnotroitkiflill *v*iron 

tet luelep: Nnt meamted 

Hnirot KLulilfc.ili-i njUrrfed limn ihr IimiI tail iIi ^ K iii-iI fet l»r 
filtered and loril foe rtrralttng nurpi dHriLinp 

Cnd$in^ \ii drrliir oteq rei |jfnv¥ki1 tailh IMS mm id 
Iklne imuftnktri. Tliuluhr* ihr ritn^ ntnl lm eiHiLm^ 

Tiwricr me; Mm Lnntatv 

CiHlis hvliinatrcl tnnitm id M j v Ixrfl pant lurk mtwr 

di.iri ihn i* i itrr nacr i in- lirMur w^i Imili t s tr.iis j^ih 






MASONRY WITH CAVITY INSULATION 


Strawberry Hill Low-Energy Houses, Salford. Lancashire {1978 - 82) 


ttcsignerc: Salford Cm Council hi j>.sih m c i m i with 

i>l Civil Cu^meriin^, I imenhv V SalJord, 

SftnsH Iitclm lied nod Icrraerd, public ttnled Kausol typically 
EfHl m 2 The first L'k housing project in apply sudl high level* 
oi insulitioiL oil ibi* *C4J£- About 30G Midi llfiUara had been 
bulk hv the rarb 1980s, when flm liwral authority Mopped 
bi aiding honns lor rrnf Howrvrr. cimili.iT osijidardt were laier 
applied tii slithered Ihh^hih at E'tierhiu Comt. Safinrd .md 
Hfiei hornet if i Mr I ft hi Mfwhra>, 1 eiceMerdiire. 

Ground FJtifirt Sutprndrd mncttlc with \~5 mm insnlalkm 
(V*nlnc = 0.2 W/sii'K) 

VVaEh: I LovtiV filled with 173 mm irufiilutiun, ^ittraljy hbswn-in 
Inin end fibre. One row of metal tie* every Morey, wtlH |*ier* ill 
miErr kiil i C -value - 0.2 VV nrKi 

Roofi ‘irhl in m inmenif filire on udr iU mw { I -radne - 0.2 \V 1 1 u*\\ I . 

First fluors: t oncrele. Ihnue high m.Lks ihrotlgllOUt, |Ml'd\ ill 
;m effort tn deter vandalism. 

Windows; I A t in wood I raur a f L 1 -value - 2.d ti ' nrK ) 

Air Iriki^e; Not known. 


Venfihlmm Manually cim milled exhausumlv, iio In ii recovery. 

and vnler hralin^ Hie Eircl pnmihpf braises had .in 
rierirk hrji pump or j»a-v|iri-d tattler feeding. underfloor pipe*, 
idler hmtan ol named in-ndca pearly ;w grawl in mo a cheaper 
system . ciJni|Hking thmugli-iheAvall j^r^nv^UH betters. 

and electrical equipment; Tlic piiijetl pied, Lied 
today's tvitlr cnncflit ibgiU etc eternal nici^y efficiency; no 

p.irin uljLr .Ldriiipi*- mir nude n> reduce these Luev 

Foer^- uses For space healing, .iIjollI !MJ fcWli m'-Ar. Shrminrmjf 
'linhnl (hat ihr fcn.ints m.iinl.imrd whole house tempera* Lirr> 
ol tn cr In mi October to April. At die time, tli™ comTurl 
standard* were unpiconkutedb high. 

Co*ils; In ihe range -I -7 J . . Multiple tenders wen- soughi lor 
scheme* Ixrth wriili and without the package of novel 
measure*, ini hid im; I he high tbemiiil mass Mrutliire. The cost 
difference betwren concretr and limber suspended JlnnnE ha* 
since reduced, TV oumosi ol tlic Jr well VaSlci Housing 
Association scheme wa* takidaicd n> V S&3JTO . 



Repf^irbiri'd natrlL-si nl Lhiildmg SeJAin-sJi-uin.il 











MASONRY WITH CAVITY INSULATION / EXTERNALLY INSULATED MASONRY 


Reyburn Residence, Glenlham Road, London SW 13 ( 1984 - 92 ) 


tilienl and arrhilerlr S[rpi1ini Reyhurn. 

Energy rmisulLnil : AAimry Awxbldi 

LHP m* 2-^ftrcy house no smalt urban pint, totally 111 ling die 
^li| j between hausen, 

Prujeri conceived in SWH I mi built dnw K over a lung pi-rind, 
under the uwnerYsuperrihlurt. Applied api iiiu-gtiirrd pat kagr 
of endfj^ efficiency measures In masonry cutlsUUClkm 
Allowing far ihf dilTerenres in climate, die ettrrgwtbrcd 
measure* arc Mtnilar In Hanidl rutV’cnrrg* Hoilv-> of IHtt-l, Fur 
aidiilecltira] reasons, dir house Iul* a complex shape. Till* 
tnatLe It a challenge in detail to mold tiler ilial bridge*. 

(imirnd florin Suspended awciTJjc imtli LLVP mm expcmrlerl 
potatm-iir llUaim fU5 W in^rilliclaiir^ ir'ltei'irfl Danish 
.u hire and alkm* lor die influence tif lire imderflcxU healing. 

Wal ts-. i 1 1 r’mv ■ - idrdty lirn k btwk whh J fiTi mm Riufli- in mineral 
fibre batlB arid pbnai. tir* (1 %wJiic * »41 W tn^K); t'±Y UK 
plaster, trri mm <nng1r ^.Lm lnii kwork 7fp mm inimruj fibre. 
IMP mn» miruTali fibre between VP * Iflil mm iRltlser vimK 
i in il H-i i.'I_ii 111 i 1 1 u 1 1 -ilIlI i tc- lh!f\V; in-ki; y'\) Party wall adprent 
ta neighlmiiring hmur ol tame hdglll ■ VP tilui minffill HNt m 
rsiviiv *,iH {Lkvuluc^ b.a.vtt' m T K) r 


Roof; iVP turn mineral fibre bcrwren/bclnw rafter* 

(l 1-saJ ik 0. 1 S W'/ m ). 

Fimi and second llrmrM .ft HP mm in-situ concrete. Stairs; 
kci^vfdvelv and prccuu csjncme front die ground 

fbmr i<k ihe first floor Mind Irotn the Tpim to die second floor 

Window 3-gbtred willi argon and une jpuUcrrd |ow-cmlnbiit> 
coaling, in Huod frames i LUllllle 3 A W icoKi 

Air leakage: { aver die performance ol amiJlftriy lotwLiaed 
Swedish I mild digs the torgrl w*n [ ar/hal fidFa, lnut it lira nut 
vt'L hern measured. 

Wnuljiiciie Mocbanknl veutilutkin and heal rttirvery. 

Spare and waicr heating; I Mvlit^l i nndrUviog P>oilri irn ihr 
second floor,. feeding ail imdei lUtur heating Hileui and a 
mumtjtrtHUIC hnl water storage lank. 

Energy use: See lM*r below 

Oufftt Nut known. 



Energy ilw : Mrahuiredi S 911 L - 1 99-1 


Knrrjv 

rstrrm-ir 

Purpose 

l SJge 

kWPp in At | 

GilS 

.Spik’e water hraling 
and cooking 

m 

Vlrrlii! fly 

Wiuit.uiHMi. hglning 
.mrl appllam e^ 

±\ 

TOTAL 


u$ 


Reproduced 
i otii ceny ot rlir 
lb ■ k 

IPqtkipmcni 

Anotbikxt 



-»J w 













MASONRY WITH CAVITY INSULATION 


Solar Courtyard Houses, Energy Park, Milton Keynes (1986) 


Keildeii Drwgn. Ikidi, wills ivi 

LlLiilriingt GtWf i'rsuE'i^Lii of Wrjuminairi. 

H\r implt^rturry liotimn Iniilr m ■* courtyard confipatictfi, <n 
*tHuw for pdvjry, j* well j» solai gain through stsfK , rghonsd f 
mill farad e. 

Hems-! f ruflrretr with l<W min nj ckpsffldi st 

pnjwhTcnc midet tUr dab, ItjMrjwcd In- internal Ureed 
I |i*n1ur - O.^KI W/m*K) in In 18 min rliifilwj fc iri1 oil ,i further 
mm expUHfcd po fV <l y r £n e < L'-n-Al i nt i 0.24 W- tn- l K>. 

Wallw l k l:LML'i. I 'Ml mm ligh turi^h I njmrrlf him k, 100 rum 
p^hmrenc IxaiK brick ouw IraT (V v.iLlh- QJD W m-Ki . 

IWdnuuin walls; Hiuti'r, I EM I mm Ughtuid^ht rnumrlf hUn l. 
100 mm exjianclccl pfiJysnxoijc, lii nun iiir sjxk<\ I mm flEnr- 
reinlhrccd cement &hrrij flHaluc - W m-K>. 

ftoofc I flU-ifc flhrr Ijrrfcrcii j .LlLn^ I L'^diir - 0.25 \V m-K) , 

Windiiwr Jf* I^Li/fsl wiih \'l mm ♦u-gtm itml (V" sputtered 
InwHmilgKvlty r rutin ft*. iDMnMi^ louvre Nimi in non- 
valed afripace (U*alue •■ l\S3 W/m^Kj. 

Siimt- carty cracking ui iht gluing vt*b crtcreome* Lind the 
^h."i h>r inimc r wiu giHxL Hnwrvrr. ihr wlar UuimnlttOlUX, ill 
lesi ih^m M,mu Irw ilian expcclcd. 

■Air leakage: In. I I 1.0 jh: Ii jt _V? r,< lltfthri ilkm cxpetled 

Mu | hi kakiai jinpi bciwcrn gjfeucri null tend hedroaoi wing. 


llriitingT [iasdlrrd i nurScnvinH boitrr with iuu ijlc-'s 

and double ch iil 2 1 0 litre I HV,S cylinder, High overall .u lii lillI 
efficiencies, iimund B**%. 

M-niibiimi; Mi-Lli;uitaHl mnihhuii .nul lir<ti i^mn v 

I limit s well liked In ofritpaxm Heckling arid mechanical 
icnlitaiifin iinrt hr.n rwmTn wurkrd well* ( *chk! glazing 
U-valuc* lor the time. bul wiLar tranwriii tarn e niTtli La [ w 
iinprrmrrL 

Kiu L rpj ktM L : I1>H7. 


1 iilk 

SfR-Li l- heating 

lit 

Gfjj£ 

W .11 i-i hrujclijr 

ft 

E. 1m .tml 

c j poking, lighting 

55 

clcutridty 

a tut applumrt 


Kktiridtjr 

Veturtatirm 

h 

TOT4L 


194 


I'mLs: kx peri mental gl;mrjg LSI KM P. 


Kpiimttl hirpov 

currier 


I 

kWh m-n 



Annual Delivered Fuel 


Hoi water (17.0%) 



Space heairtf 160.3%)- 


ughis & Cooking ()9 2%) 

Mach. variMeJion 0.5%) 



(if-lh rtrll kWh 
itbimaii fcnitfgt P 

iKiivtHid C] 
irtlntafl kni rcn 1 

DefiwefikWIp b 1 

i;4* 

is 215 n^\m 

H5.fi 

m 

firclricily 

5, vi l (2030111 

IU (73.4) 

42 

Toul 

23 5*t6 (39 H50 1 

tH.S Il ii.1l 

IBS 



27 








MASONRY WITH CAVITY INSULATION 


The Longwood House. Huddersfield, West Yorkshire {1991- 92) 


N SUfi* .MI'S W Him htM, I IkKlifrl 

Otn^ujlinEx: Dn K ) I »«Wi L . 11 1 cl N I Lit tor II Si NckiI ill 
AirliiUTlPirf. 1 rfil* Meihi|juhuii I iti^rtuh 

Jtt? ffl J ifciwMjfi’i hotur Im 1 its < hi j U«vp MPiiifi-U *Ur|j* , 
with uiiflh rmrjEue ihi ilw ht%i floor. S|w-i uUlnrh -tanli. It 
iin«i mil hrhirr 11 imi w 4 rl hi ihv rnciuimplHki hurt* 
I* hrn ij^illhi [w Ellilll Jltmll M tiHIfl fTTIfl pft^itllWtMr 

Thr ilru^Ei fhiirh fftAldi*-* ihr IihjI ^rmu:iiljr: kl Eui j 

n.iiipiul Mniir imlrr Ir.iT 

Himr lOti mill r^|uinlrf| p^WipffH' Ijrhtot J lllllliklrffl 

rtiiw tr!* - il Jth. 

Licrriul nhfkvr^rfkiiiui wifki EVuN-HCtm n-ri- hliM i timer It^l, 

I "ill H1FH htuiiH II 1 1 Iir i-l i Ikhl! 1 ' mill |lLutai Mn iliiHr oLHrt UmE 
'H'^rjliir n 2 1 1 W iii-'Ki < Hi Cl Jut lueu reii- FiUi iimrr Iraf 
dbeWr Jim floor li-vH 

I Xtrnulbrkita cluLkml Wplh: Vtlllihvt !n jta rifr llfttl iHHWflh 

1^1 Iflttl nqnuHlisI | ii ilvMvmrr 0 -v^Ilei 1 fk.Ul W 

Kri.itniiht 1 , WAlh .n e.luIv w.klk, film IU(I 111 rn rriEsIni 1 nl 
lullflplp rXIrnuH'i 


Rnnfz vm rnm rrlhlJki-i-e fibre- 1 41 Jllk. ih m if ll -cljIijh- li M 

Vi HE 'hi - IfiiffkifLiij' f fl f i Ci W tili-A \ii V4^mi Jlhth i. 

Inn rnmmiy futiiiuins *fir ImhIi ^in rnliiif nu* ImiM 
C r lliile w riW ii *|m» knfWiT! to crnimkltf U* 41 PI P|{ llTIto"** 

Vtrs* rifKirt Titt ■ T>w~if m retime 411 Icjkii'r al |um 

Ihiiif iuRcI mt'in.ii 13II, iwn^; pi»himrltiiiit- h.ujti 

lAmdnw \Ei-fiEh-rJ rtimhlr j’Lisjeii* wieH oiw gittuhih! Um 
rffiksn eev 4 iMff ±4 \% m J h i . nil 1 * ,n iti— aa c 1 h ^4h| 

kiih piiiifrhfunl Ilm at wjnraJr tnnev jiklmiin liitirk 

Ah - h Jt Pa t'nhlm t I r.e r Elis ■ r ^ ilYnHlr t» 1 

■ here wrrr mam small lokv nut 4 lew milividiLii l-ir^r mn, 
m mrtrriul work vtj> ium meiiijririi. 

Yc 11 titan* 1 it: ht%vivr -i.uk : - . ■ li.n ^mirl-iLi-iii lirMrrl 

rkhatisl vmlilutkin Imin ’’wet’ mcvtcLi 

IlL-jEiii^r U,ivTiri , *i mEidFnnnjr 1 » n I r r m-l niili.iEm m ee h - - ■ 
n H Hilt i I II I I LEECV .Hill toe ■■ uhl I tVf 

F.nfffp Umf; Mr. in urcd tilj kWh m-vr, whicfi i^.i* 
MI kWh EEvVr -Lnd deariciw H il k)Nh Jirvt 

tliHkl*: I llr iairn:«itl tllhiHlKlH llr hr ^ UHlH 









MASONRY WITH CAVITY INSULATION 


Lower Watts House, Chari bury, Oxfordshire (1992) 


t Itniit Sir-jilim Andm^Jiirl til NU ..«ni, llrs A^B'utrtJMiini 

AttWipO; Dufiil WtaHk An hJtrt t*„ Wiiiirt. 

I’rUCTp romullinn Unn^v Vhiurn l^nuLn 

m 7 rlrl^fjiPfl ImhI!T ^ih fliHbW WifJllH llie tuhtl'v 

futinnalHffi am, Mimiim ulnl In iiwilwvaJ «mir 
111^11 Litiini ii nut i4rnl: thr *iir Isa* fund idJur cxpcaure m 
hut Irijfb trrrfcln fhe Mnnh jimI ^mih-rMii 

Him in Sii^wiki^tS nun iru- I hi-,m i i -,h m l-tih h L ililirnli+l with 
|i»hlliiiliMinnl rxiitiii^ hkiiltliirjg. I VP hum mjiuikHrd pot^lrllr 
uhrtV I hr ilrrk jihI IwLnw thr h reed si -vjliir = QJS W in*Kk 

Hilh; ( jvm- *iifc t£0 min InuJi-m mwM’t.il tfbrr Iwitv pljtkrt liei 
-mil | m trim < jMhiilit in mw h mirt pr^l 1 1 t-jlm? - 0*21 \\ nrk i 

Hwf: ft^Jrfboani. V) mm fttPiw R *J filler* prOfSCAvt Vjpcmr 
luriwi, W> mm roiiH-taJ fthtr l^iwem rjllm, pin* ^il mm 
r\|umlcij |Mhh^ii?fiw %Pif-4lhlOK 1 1 p -*alnr 0.12 W m*Kj, 

Flnt lloon ( flnrrftf 

Srwnd flcwirr Tiinbt’i- JlJrmpI In w.il U Up wjJI, hut faith 
i til lh Lbfl in hmH. 

WliiduwK iM^Ia/rd wiiPk ii];im ami rmr ^wnirkrit li Tk^rrPinv. m 
mutiny in vnwpd loiikm I J© VV m-'K) RcPt^hu 

Wllh Hym Jdkl IWW pputtmd JiBrniinnhm n^lllIlK 
it AjW LTW m^K) 


hitmul diMJiv (imiUirk willi H> mm pulviimtune hum 
U 1 -value CUES \V tti-K> 

far Irik^r: Tiglkl [*dvrthl IrtW Vjphmt lutiin 1 1: rmildl - hm 
r-*k liiklulh 3.6 jhc fl Jl "Ml J'j 1 UiniJlni H> hx*v fallm 111 
2 rk Pi ji 50 h bi- Wwkoif? tlw (hr m#fir Irak** f*irK r run pin, 
iJujir hi i r+i wimilth Inih in UK tltimiknb. ■thhuiif’h tu^rt tuiJ 
brrti I m Ik 

I iH'alkiip^: { Fjviij-ril i niirirrmittg hlUrr wiring sier] rnhirnu 
rilfliJlniV rikjms-pirwiu r Ink WMlei nm.Li-t- isuiL, WntiflirtuVf 

him! rhlfluwy, wiili riuk-prudenE uii mfiph 

WniLluikhn: UixhaBkll tmtil JtMirt ,iii 1 1 Ut'il m mm' mihi[ 
ipnuKrriliJtt. Udfl crou-flim. heal ixihangct 

li|ptilnf nn4 rWlriiif rqiHfHttenl: Enregf fflkirm, nhnr 
(vwitiir 

Ijtrrpp i*m*; IL.*t itfi J tti'1 aHmiiI TO kVVli m^vr. MnuiirH mn 

heating M-xwkk |*>WH i trr ylklr Mu* i 

t Will J|¥T nj-. Uw 'Outllir M* xllli'l I kIVI i ill 1 -lvUb|l lO 

ihr *trr-fc I -Ufjr laving i.Mi llnr iikimlwj of heat emillm 
4 1 in U i lul l ti l In ihK. 









MASONRY WITH CAVITY INSULATION 


Cresswelt Road Houses, Darnall, Sheffield (1992-93) 


Hi-tntaft AwkMihi 

ViT+iiir^-tM Kiihni and Elfi-fhti \aW (injilnrdL NfriEinghannhiri 

^Juanlity HHywi Cmkm Hull t»f wutt and Vm. 

MriurturaJ fflpn f cr : t | \fknt and AwrtJU’* 


IVu R8 ni ? lemi-deGtrhcd niprrtnwtalnl hmm htnli wiih mi 
.ifjdilhiiiiil irmt. 

y\w>r. SLu^-ndcfl COTUttVltt JllKAl- 1 'iO FMH1 rS|l;inflrd |H rirMvi I'llt 1 
Will* totaled fciiu prir bUw L I'ph nun hiilii-in nuner.il fllwr 

tern, eta htirL ctMnliM- - » ?t w/m*K)» 

Rmif; 4 THK mm cdtukrtc ntnr 1 1 0 fiN W nn r Kl 

Jtnt Hkhvtk Timhrt 

\Mndcrth-v: ^iajd *nlh Ji^m and imc ^nilldnJ 
■ ruling, in Hifniiifkd liamn (1^ - 13 U m?Ki. 

Kiimu) dnofv: Umber ullh l M mrn finKniFltufir fremt 

aujliir - I.VW in-Ki 

Air leufc apr' Ntsl kill wm, 

Vrnfilntmn: P^nr uw L wi.il i Inmmirh wnsuii 

S|U4 r ind wmi&w heating CriwArcd cnndctinJinpg crtftibiruitinn 
litnln, Iredinf; mnwo! iwfkaiOii. 


I i«hl pfie: RiMnrvrfii. Pjs«ti|«i rffi« hhp jpp fonm could rwrt 
hr prtvrfiird brau*r «il «wrid hrming fuItl 

I Hhrr rm¥™rniilK mrmAtmi Rjjimafrr raptiur. 

Winn rffhirni Wl a. KilnruJ falltrfic aping lirM^wd tc* Jii*d mn- 
nfl and mmiliw disnif iiotii r h» Ihr ulri walrr hd-irwr Tllr 
ihupxn tnrd \o u±r iibttcTUh WlU j Tuliu nl aitm mmrf suJ 
imfm t talh kxal and Rli iImI. rtf (tw ckni.iiifciin flair oftmng 
\% hrMilrum, nc>f l*V<-, ihr ftr*l IliMf in f lari uiifo viftwixn! imt 
< liipinjciftL and die gmllm nr limlxr, mn I'Vll 

btwryi uhte McjuufVd 19M-IQ1M 


t *i * u p 

I^irpiwr 

di tk rik^« p 

1 hi^ 

SjLHi *5Uri tiriim£ 
jikI uHpktiitf 

tw 

fkctricrri 

L^hdnR anil 
n 

2fi 

TOTAL 


** 


Cjcmmi hrhiw i hr I inkuiiiR t nrptirwlkm Imd^ri. 










MASONRY WITH CAVITY INSULATION 


Ash Tree Cottage. Westbury. Buckinghamshire (1993-54) 




AEi hilnl: (Iiirriran I E-mirv Simiiii 

liw m- Ihhik 1 {jHuxn-buttt Pnigud in 

mlh ihi' incaJ shk lkn k nl Inniv Ikrt winmliiit *-■> M n< MHilh 

Floorr 5S nun saved mnd u win flow u>mm 

IflNJ mm minrr^J Itlnr e* m EsmljfT jnhu Mt 

AGO mm i cfl wr^ vmlHiled atnjtf r 1 t ^mJuc = ll.lH W/ntfKJ- 

Hulk: UNI' mm ^entire) fnnurlr Nin k. 3^fi mm mmrr.il flliir 
will* \iU\\'tL |ii^ K WliM^I smiLll-tr Mink fllllcr JirJll, 1 rill Hr I 

[Ltailur = <My W m*K) 

50 f I Em Him mmn;hl blur bflWrH iO * 50 4fMl 1<KI x . r rfl mm 
llmlirf *ipnk. tinilHn-rfjul fl -vjlm flj W m*K) 

MfNaf: St' rtrth wjnrLurl lni«f% 

!i \ I f*t mm huthtjI lihnr briwYii .uni bn icdiKf 

ihrinul Ct v 4 k>r - 0,21 U m*Kl; 

! n 100 mm mintTi] fitwr hrtwreii i illm jnd 100 mm krh*.rm 
inkin.l1 oa&Mx&ucfti it : vjluc ■ li^H m^l; 

JfMtmrn miiwni fiber inmni ol ibmak lifinffn TvDx 100 mm 

rJicH CL^Idf MSH cnrkl. 

SJur^irtrtfd 


Finn nnc m timber. 

H iiiikito^: I krtJtiLr ^_k» ■ ] mill *r PIIITI .fell Jml IHIC piTokrtk 
C04imp| hiinri mjdr from lot±i timber 

fl % jIiw 1 fi W m^i M"* Smith «4I IkniWo flak lioirk 
A\ wiiykm iPprfiiiajst Riwwd uiMnmr utilised la clu*e rmh 
Hilh I m If tlhf f Tiijhl In trl^ii ri; .mil -if Wirm 

tvMrmJLJ d«lK Sofid HfNHl sum- w for fcimkn^ 

Air U-nJufej^r: !SVn iUfjuiiifil roknlnlfiir v 4 i|mnr Hs*rriff 
ihi iiii^IimliI rani. 

Vrniibiiispii kirsht suri 

1 1ruil ia|^ i ht-firrd btdln t 'ndnlltMn kr.iltPi^ (bwmuln ind 
ijrfli.Li^t* Lipmin. Hnull uitul hurl itti. * m* tulir 

i ikllciiui* fihr fenlc! krAliff^, 

I jLj*lkl irfep*! Iimpp dlkn tM flumr%<mi 

ijnt-n^ use: * ..ikulalnl k\Vl l irp ? n 

i n 4 Miua foul iMiildinn um w.i* 1 7 *if in- 





MASONRY WITH CAVITY INSULATION 


Family Housing Association, Brixton. London (1993) 


I licnl: liullill 1 1 - m Llxil [ |« Awnl 4 tliHL 

hllfflj Mfifirn Ait h tin lx. Ijntuhiii Ml!! 

( iimultinbc Qri-eiiLi jrtrl KiJrit \*Ir T rirtrlMIV krf Virfltflj-hjlls 

In ihfnru] ilfiigti jiieI murmuring bi fte^uri ii in 

ttniirliii^ Litranit* f>i vWiiiritMrt iiwlrr a THEJtMlE pjr-uii 

Viim r’i m x tcrractii }umih-« jrfip* liir tmitfuJ Imhimm 
SLI|h<i J lc i.l Ek ,i i in I S- ^ riil i m ill \<tlr Anil. Uinl 

MMlald ili LHHh iirljjk ,i|C i MiUini ill M till ihim tlltf nilli't 

nuwjnrv htnwtt in thi* rqmri, 

Hw>r SuipriKkrl iimrirlr willl 'Hi I2S mm rtpaltflrrl 
ju^ntyrror rJrnimiv pmtrntaii I iicktcIc T-Jramfc, 

InfimiiU prmunrm ^mllmnij fm I 'Hi mm ipi-mUi <mKlTlr 

(V-value * II.3B U m ? ki 

WilUt I .^hli«rr|^hl fnnctrlr bftirl m iftttt tfaf, 1!HI Ptiftt 
kilmwii-in minfrj] fibir iirK mrol tir*. IhmIl milci Iral 
(l^?Jiir- 41,22 ft m-Ki 

ftunrs Wihiini EincH-rjl III h ■■ -m ,iru> Until (L xiktH O.I3\V-m*Kl 

Window*: ^Ia/l'eI uiPli iirpim ailfl one npUtlrrril Inw 

rJ1|IVklVPl¥ CtlRjiQg^ III Hi" 111 Ihillltf I I H, ill IlL' \ "« W 11 fc“ K I 


Aii Vpt^ir; ^ inmrr im mi mil- 1 M-adier jpncr atr traUtfr 
i*l ■ II. I di li Bmiwrij luril In nnit|fctir with prumr ir-M 
NTiilii in rim inhr* n btlftn 

VrntilMhinj Mrt h.iiiH ji initiUtHtn anti Iipji ik^ph 

llraimpc vhtJ run.: (Iffkfircrl n^ddnlmiR htlUcT Willi Finlnlf^ 

a ini miuiL^pmsiur hut uicr vyttcni. Spce IkmEphh, 

r»pi)p un 1 mp^metl .V* IWh mHi. 

» bcittiiir^ cncrj^i U inn-wl In Hn- irnapit* iWdiMntl in 
(iMiiiLiin .in cutrrim'h m Err mi I *ipp lrnifH*flvUirr t mmlrh 

inn T2 t I'nnii OtmlNi in M.n 1 1 in ujiprar * m rrflccl ifcpn Um 
ni.n ijfiMl hhim igearnkm in ihrw* hiMmi ll in i wa despite ihr 
t'lkil «*1 i lit- warm iiilnintl uukc^. wliii ti Ui-nihl m.iLf writ 
imuLiii il ami dniLi^lii Imhucw iimihuttWr at a km trr air 

Irtnprnlmr lhan m-i nuJ Imhn-* 

fatal mmj iwr \i*t \Tt Liiirtiti 

^ THr ifKWtm wrTr WfPTfimpWll nn _in mtuing 
■IriiHiT-itrpil'Iwkilil cumnu'l. add thr tnf mm A Wtpili h* 

A < |n^in m ■tirvq'Of jpnr .m (AritrN fur I lie klrm* artlwifl 
lilted H 







MASONRY WITH CAVITY INSULATION 


The Autonomous Urban House, Southwell. Nottinghamshire (1993) 


I frwnrrt and drtipnm: (tnlvit .it pH Hn L enb ^ ,tlr 

^.VHEinrt htnve, ts& m- I L 5 (I Imimtf UMbraml CcJLih Aim Cor 
4Ul*HhmiV Til all |,1TII1i 1 |mI I Hr ln»ir*r fkdjjr {ikllimi 4 

tMirllHMkiifh axH m linr with <frr rttniiijj ^rrrt and ifrr IT 
«Wrni J pn^uli m llif KJnirti 

A hHMliircii mnirivjltiit it altaikrd m ihr tenfl-finit){ L 
llril ih-n >hIi- Till lllr jli'Llw 

hiivrmmi riruvtL linfl irn- ian hmmliUJan 

IbM-mi tu walk: L r \ M»* min .itr.iErd tuinnrr him kt h \\ 
pn iii.Li krin tfimimnijt in ifinfuti i‘iii'«ut'frir i 

Ground fliHjr (Wrclf with "dl mm tHIulmt 1 fiber 1 sprjini mi 

<XftV 

Will*; l!Nk mm dcnw IkkirL, mm buili-m mtttriii flbfr 
ban* md |iLimk nin. N i< L U‘ -Valor - ft H M\ mrKl 

Umaf! hin riLjJ timliri <bitiUn£. ilnj-tu raJtant with f »ft3 mm 
irllnhr^ filar. t\*\ |iaituki II ^aIiN 1 ft.OTVi 

U pm|ri^%i with ki *i ppii ii i -lticI r»vi ■ iputt^ril Iwflliiwh^ 

.. • ulmuv 111 wood fntmrm i L mhir 1-1 a W 'rep^Kl-. < hiwrvitnn 
i-Ih h klilr j»|,i/in| with ai^uit ami ullr hiw^niLyiMtv Liwlinj: 
f l Klim* li. 1 Vk m ■ k i Km d kflhl* - A*fiW Cl M in v* h ft \ 

Ait Iraka^; Not known 


Vrnijbikm: rhrottj{lHhf^j|l iim li.au- n ^mibiinn jjhJ hrai 
rmimv units in hn' im^ uM II kg jifrtirjinl ah fan ibr 
comrttaiiwv. 

Haiti hrjhng: kiiival di «dai with eWlm backup: bln 
■inigi! rkxim hral pimp 

Np*rr hratin^ solar with 4 iU frai top WiutlilcKt It tr** 

i ok uliilcd dial lk h,k knp *fmh > hr at inpil. in ivdrr m nianimfri 
a iiiiiiimimi jji irnijir-riin 1 1 r hI ]H'i , mrnlil I Jr '1 kWh MiAt 

tJrclHdrlj' -tP|]pli^ li.L! LU j(ikh niumirtl lA’ivm 

Wal rr snpplv; Stotrd ai i< I 111 ■ ndi un i i* .nn i * . I N-c in I J n nti the 

mil) iy copper a k mwtti s>md* 

NniARr EftiinkrtH: C bmprtiing imlri SrfdUftrji Ii if main 

I jTvtrtmnirntaiJi beihr fk kal UKiWltTr^' Hit trlcrm m I rf maii-r M h 
mnltnl from j i jfrlut ^wviiinii irf ibrU rmimidml rnerjp. 
HaJktpifi rkirt^ <iml irnftlic alnwl* mi ihr Npinrwl rrmnmvnnil 
ami hr. ill h irf I he ucrupanU 

tjfnrrRy ust: ] vi I itrhj i l| whn*I b.n kiip llrh m* finufUikin d the 
Hfcbn i In- 1 i.nj] Rftil IT U’m-in ihraMnrd ifleiirk iiv nv wm 
nbittl L7 kWVmV 

I • Mali hnikhn^ am ni’ nrlmtihK mthraml 

tiAvwmX'HO m- in- hiding iMu timtl and all jim hfai v ijmr\ 

Nh n‘r Serihllk -I Icif I 'J Hriiiii' III ihrur hiHim 







MASONRY WITH CAVITY INSULATION 


Roaf Residence. Blandlord Avenue. North Oxford (1994) 


< lirnl: Hr Sunn krai tnfutri, ^ Inwd id' Anhiii’iiuit. 

c Kl<mj ki * Hikrv I nnwin 

ArdiitrftE ihnvi VVbedi Anhnn K 

2iiN Tf^dri^lK-d kiMi%r, 2 'HiiUrt Jitrl ire V Linxqxm in diajw 
Ktji Hi hmiu- Ltrt IV K uESdnton lr mg, ihiii nic. 

Ilihcpf : 22 inm wiftwtM'ul Ini.lpiUmu. iikr^Mct, mtn cuncmr 
mtiiili, h t| 1 1 1 l. I Vi mm rtfi.n idl'd iwil^TCtif. 1?IHI rmn 
blinded I ijmtLlgi it i U-vuhis IL2 W/m^Kl 

Vk'nlUi I !WI mm (Iniv IrUn - I.VJ iiliii hmNn iimiinil III nr IllNh 
.uni i^Misrir ba, 1 00 mrn i 1jI% brick 1 1 ’’■valilt = U r « IV na- K i . 

Riwrl: PbuteHKiini :i4l Turn himrul fllipfir hriwer’M i 
hdllrflv men min^f jI fibtr hrlw?fn ollm. rnm 

r\|MJidnl ihniiiiini, Imunu and mnrrrif tilr* 

Jl -value JI.rJW w*Ki Sn^Jtli ilirpr < Lnl ta PV panri» ami 

vibr ibrrmnil ruTktfur* IllUr^l nl u!rt 

Flm fl««r: C^aocntr hraiiKMid'hliwk. SnfHi pkurfnt m 
r\|jinr dir llkri Hm-I m» and nltti foatW hral trandta from 
room* 111 imlur.LErd brdnmrtli. 

Nrnifid flsmn Tlllllirl 


UltdriM: 1 1 i Arijiifiie lu thilk-i *jju« >i* jui-tdled diHihlr i^Wnl 
mill mw vjiuUfi d H'dmwmn i tuiing 4 I Auhr = 2-5 ^ rti> k i ; 
Elf I H«lldr - 2*i^twd it '^aIiht I T W m’k<. FVrtli pm 
h«k| iTamn- 

EUmf%t*fe IWM* ^Lurd TMih innibnug diiiftm 

HlorL* lu mfon ihmiiui] limlging and air Ira k-usv. -r* Un 
1 uwi-t Waib Hiium- -Turlllr \i« A ikmjbdc^g l.i/c d 

t nmrrYittrKrv r m the umili wall. .nut i jmiu bun dir north wall, 
H r nr » trfr-lock mtnDKri 

Yriilihlkmj Fasiivr tfai I will ■-* Elin i 1 am in ilM wri rihiim 
.uni im Llr irms in olhri uinduw 

kparr and water hralin^ < -l* Hrvd ruhtknflinft larjilrr anil fhr 
mHiikmi fM tjtier and watrr hr .Mini;. filtn .l irrjrnu 
*m puiiinl Jlunr. l-ip^r -Jar hilrt bran rig 

mtFig high enkienrt IUi jtLiir mlkifutv wiili gat harbip 

1 ighiiitc prtd rlrtrrkaJ c^nipPiirMi . |jwig% rflkiml nuomcmE 
light*, apfteim within Imim *4 E kiii.iiirt 

Klrdfidt)f *npp'lr t .i UU r i n fir i tnf TA i nut N umr p i > kn 
itliUtnihic* Irring rrtcfnltllcrrr! m ih inMndblimir 

Kfliriy iw; N>ji m^s kimvm 

(jkeh: i Hih i m- biiiliUng imti rXi hnllnu UillL 








MASONRY WITH CAVITY INSULATION 


Mill Orchard, Paimton. Bishops Frome, Herefordshire (1992-94) 


(Jlrmmr IM .iii4 I ]iH Frm-ler Aim pn hilling much hi| the 

tflfwlr nt Ell m manage nwfnl- 

JNpwn H.iImti Si-ntl. ihc SroiE William* ru riling, 
tfrwitrrrd Survrvn C v Bnunyard 

Structural ngtneeri Chra Malting k, Urnrk.rd 

f aiergk ctknaoJbttiti Kricc^n, AdriMirv .\wiriit r*. 

fi i - nn* I*lf minin'*- !4jir hi «»prn emmu^^kk- Outnr *4 
Iimiic lw* bigr *lltin Kaidcn ahmr im^urt (imm* Icwn 
Dregnrd atul built ihon Unir vjd^, had uiru imp 
w*r» m o}K 4 in planning prmusaton, 

llHK * r - min cMOElr jfTcuind 4jtb. rlpin Iffll nun 

™P“Hkd |«ih«irTc nc, I SO mm %r**c\ anri lunicorr 
f l value firaw m?K>. 

Walh- FI AU« flr»v- C Ofl Citf ft j block, | AO mm Kill Hu mineral 
Ilhir Knit, udng | il^vtir cvpHt waB rkt, fared wtih ncptnhul 
si U4Jt ttamr (I t.iiur - 0,22 W m*k|i 

Rtiiin HHJ mm minrr.il llfore between CftnipniU t-lvmi 
I, i He it an Mill mm tenures, [Q roller I fun ru.it hHclumu 

U'raJm n iLMY-m-Kj 

I irtl and second Ffoura] fkmcirir Immhwi[h^<hL 

Windtiwu 2« l-id.i/rrl wjili afftrin and uiw pryndyilf In*. 
rmUMvitv rtabnjt. In tooocS frame* (LNidiu: I 4 l\ iu*Kj 


K ttrf rml doon: 

£ I > Smith - gb/iil a* wliuluw*, 

£2] North i rumbled with m mm pikim- thane hum 

fm-aUlr 0j65W/in 1 K) 

U inlrr fttetkm R bmn^ Stuping glat* uuti arpfuu and 

iwip ^mitred ki^MiJaw ih coning* liSahir l.u W m-kj. 
Aim in niimll nuiiinoiii vnihlr lighl i«ir tedm r wmiri hr+ii 
1™ and reduce inwairf tolar heal t^wniajh in lummi-r 

VtmjcjI gl .tv. - an other mmltiHi 

Air teafcage: \m %?t known 

Wnlihchnii Mechaiik a! YrtlttUthm and fu-ai 

fmiwn 

Hrvht*: ^ am! mtndjnne with indrprtidenK .ut tupphrv 
OfWhvd tjure \inim K vretrtn fwraltrd fci reduce Imdgn, Inil 
Ituw tw inttalied biff if imnuiv 

FnrrRv use: titled nti ml hrjlmy, was rtl*riirii hi tw aKml 
HI] kWh 

Co* Ntm vn kupiwit tihrmrin led tm a dim i Klwmr bait Idi 
riKmi OhO |?ri in-, Thit-lfm htid^ri it, hiiwrvcr, \\ya ,d ol 
huuiei in the ait-4- 




MASONRY WITH CAVITY INSULATION 


Oasis Of Peace. Porthmadog. Gwynnedd, Wales (1994) 


4 ImJllilU IVjir jllrl VLi 1 1 hiftr 0(111 r 

Aidiilffti Ddwkf I cji An Inin tv l %unHiw>; tVmtivmtnMliJclIi 

Vii-ji! Mnr>|tnlviiin (hhhc frVtiml a l4)i;t r i clnrh^Piinit I, v-% 
high to\rl* mI imulithiii iml thi niul iiusv 

Flmii-: ShiIi^inkI toMrriin^ vnjKHit Iwrter, IVt mm n* Huh nr 
Fibre hi'hH h» i'J.V mm |ii»u ml (l in mm mjlicv ^mlkUm-il 
r.truwrem giritiiHl nswi (U-valut* = 0 ]H U iu-Kj 

Wall*: I jiiw* pkljiMei 1 W I mm ilni v mncTTlr lll« h k. I m m 

tmilt-iri intiiriil fiber tuiTi tail}! i&uir urt, UK) mm tin FhicL, 
Wlftm fttl*rftaf pmitrt <L i ’*wHw u 17 W 

Hmifi i I i E-hitmil area hiiIi Vi x 7'p mm >m HNJ mm 

cmlrr*, f lVI1 mm rrUiilriM* fthu-. raflmiiml (miHn*. JL V I ( : Ln 

jrcj hilli 4m mm iHIuJlpw liliir iT-vjlur it.UH W iii 'Ki 

All tail 


Wlndmn: IhmliV gLiml milt 4^im jim 5 ■ n i r ^mUrieil kn*v 
rnmw*m auiicqi, nl IJ.iimh itrigiii [I -iiIih 1 ^ !f W./m-li) 
Ijv jinI in (A *nr trf ihrim.il ituiibuiin, amf ^ifnifind itil> 
Fmtttw ‘klirtf 111 linr lAtm Irt InllHC lhrrm.il Ih tllf+mg . F hnt 
% Ills iUrrrt-ftfctAwI mini *iiMr*mr- 

Akr Irikagp: So I km m u liiU-riiaE rapHii twiilri in tuvl 

Vrntilatliim fttuhe* itai k | tli i * im Ur ii'riiiltiliui in ill idmhrtt 

fmmnv 

Spair ctwl nun bfiiii^ utMrmi SnuEl ^in <1 uiitdmNii^ 
Mh 4tnl mafMtrm 

Iiw: \<n LfliMVL 

('mh: \ppiipxtnwtrli Uthp , m 






MASONRY WITH CAVITY INSULATION 


The Co we House, Old Leake Commons ide, Boston, Lincolnshire (1992-94) 


I Iwnu; Mt jrihn t wr .mil Mits krlhlreu ( 

Arrhttrrt: Vfrqchh I j m ■ ihi 

mmultjnt: ElWfJp AihlMir* VwKU H. 

m J (WHtDR 4 iJrtrt'hrri Imiiw RjI ^tlr Rear «rf home 
tjwct ilur u njih CnnUrunjon fapfgaui St'fut-iubti 1994. 

Htwwt C flticreur doboti-^nniriii, 1^1 mm txpiKkii p)tyn\Tnic P 
dpitln h inlt urr (Ikulu? = fl.'J \\ sirKj 

Wall ^ I (HI mm define rimtrrfr hUm k, min huilt-in inlnrrwJ 

I ill i ■< ■ UiRU ancl pla*tiL In-’i, lESH mm > Im lirirk 
USaltie 0.18 W m*Kl. 

UiMif] .44 N I mm rrKukni Rl»rr hrltort-n pKi>4h irt-tar Iklu-d 

M^h raflrtm fU-vriur - o I* w m*K) 

flrn (Iwif; < Wirle. 

Windonvi ^-1-pljjrriS wiili 4 i^m ami mir |nmhjf Um 
niiiwi in auiing ( lit 1 1 I W i i;i^K ) . 


nniwmlun; dmihJr gLi/ril niOi fiitr lim-emi-tuvin 
r Wtfig The ijoisiBuj miniihrti wa* make ft fui i of ibr livmj£ 
ipicr« bill il will mm br ift^lrrl m rKtuetlr ihe hriid vdumr 
WMIt a miM be f raulur Mble jjleS uituhlr f«* lump* ‘iwr bn 
Oir iiu^Piin dip inif, tlm Hill IHH twrrwri h hr wt 1 ST l hr 
niifliilr in I HTtilrr 

Air leoko^rj Seated poire llivlew ¥Jt|*>ui b^rrief intm*r. I 

I* i sf li at "*» Pa. 

Vrrbilblljinl: Sirs haJlICal IVlIlllalluH ,ui 4 IumI ii'nnm 

Hpatr and wjtrr hr at mg: t I'ti lyid t rtmtrnting htiiler. 
Err dlh n r Jiltin'* _i rn I lll.lllivjn r « iH.i n ■■ Huruipr 1.1 Ilk 

turrjp IK C Jkliiuerl J4N kWh mV ™- JmtuTH wrwlyihnp 

Cmi*-: \cii. LiHum. 








MASONRY WITH CAVITY INSULATION 


Aulon Croft, Saffron Walden (1994-95) 


Uvnt: Hntw Hcporinf Aimk Miinii 

MEPR ArdlHn u. Mlrmt 

I nmulfiiq; ra^iaer-rv: Mfu *■ h i I i .Lid. I - hh Inn 

A tHKRMIK prujccl iHifijt 4 M*ri| nui!i|Wf u pfrhf.it fni 
mr\hAnii4J ventiUiinn jrwl hf.u imnffv \h bduon «uM ii 
n mu Eli it ttaiflci lu UtiH | MV ft 1 cl 4 1 tflftnn Krtim hii W 
timLiv-% 1 . 11 1 1 1 l In cunlral limitr* 

rimHjr>: Sih]>atflfi1 rmitirir lh , urni wll1it j x|iimtlL'ii piliiEVRfM 

r IrftKn n at peraititflil »l i m u L r mu 1 1 -valm- rp.^ I W hi ! R P 

^VaIK: Ih-nM- bkvl, uvlli with j? 00 in mi bkwn FTtmcraJ 

ftliir ind \rnicji lifjsl-fypr «trl tin mi mm rrntlr*. ttfkk 

(L valur 0.19 W m=k 1 

Kmnf; ln*idj|rd tm jitH Hmh i«ilh UNJmrii flhfc Iptim nri 
* I0d f[tii] jlxnr jrmb ( L VAhii^ ■ fl.ltf IV fn-Kf 

VVimlimv HhrLlIlk' 41l-fillfll r *HW ifHlUiifCd kf h- 

iiutinR {IP-TttJuc 2-4 Wy itpM. Sp* Jiouia wiill 

l %'jJur - 1.0 Vi nii J IV 

Etlatul eI« nrv ImmlLul -I (I vnlm Oil U' m J 'K j. 


Vrnliljrium \ vibr hwil i|u^ h nlli i int 11 mH ei> prlifAi jii 
far l$ir mirhuttal vrntiljINKi and hrjii ircrnm Thr 

I hi >. (m- ju-* 1 jir wff a Steal r%. luriKrr. Vtue i| ptefci tip 

br.il ft* mi ihr athacXH 41 1 I na n rath bnuic. Warmed jm n 
|uuu-ii ffnrit 1 hr h»l firtungrr l» thr Irnng ftwiflt and 
ItfflrrjlHTM in i'.Lt h IliH^c 

Wtlrf halliy Hk pLalr -«■ • l .11 Wall 1 hnlrn Thr vrUf 4 lrah il 
Witter m led in ihr liiwr rail In M diuil ©OB ^10 litre highly 
i mi 1 1 .Lii 1 1 rvl i m I r i m ran 1 1 In mv Mir m|i ndl w In 1 1 1 eji i i ihr 
I'liIttfemJllfg, IrihjLcr riniiil .^.liii wiili 4 LF-jnmI \ m .ihr i'nh ti i »lkd 
i.-, iPn- j Mit^r unrotrr. I Ini w.ilcr Jrnm thr um^nlcd l} 1 limits U 
Ni ihIi iI tirfisrc )in‘^iii^ i«i law ll«i i i'. Li|n And shawm liratlv 

I i^hiiisgL FliMirrMrnl. 

f jvrp hr hn|ji ini $7 iU’h/Vi^rh uf Mfikh spice heiiifig 
jfuuiiti 14 kWh, m-nr. fritttuird .mmul ntcfp wti^s; trff'i 

Conti: f KrrtiHf cHinyinl 1 1 S 000 hmiv 

\tt Chhrr vtastVlor Themtfr pfnjrrtJI tn (^Icdtcndl Hud and 

Swjmmm trpulErd III Six Eli If 1 f 






Space tiralm^ t'os 4 uiidrrmHtf hmli-i m ruof ifHtft plani 

i iv i ii n trrvri, trrrarrt rd ihim ni Imir house*. The huilri ii 
IlHcd with a BtKild Mjii4£i-i. h«.h hr*iitr lut radiitnn. 

tailh tiv* Mii a fHii^T.imiiirl whti h < Miimds 4 I-perl nhfim 
thr hratltig flmi. Slr.il coinnflblt fcn e«h hmur *t 
fnrainrrd In 4 folumrim lid* inrirr 


o He f ill'll i icc 


U IWnue 


.Sin 


i^iai 


WUH 


MHI 


Hear 


HniiTLiry 






MASONRY WITH CAVITY INSULATION 


Rockingham House Redevelopment, Bristol (1995/6) 


f Hi i*M On C i m Liii jL 
Arrhitffti Frtlrirn * U~c.ii Ih-t^n. tkuh 

A I 111 KM tt UiJnlnl ^ pi life'll., imiiK^ I hr ilcmntllhih iif otir 
HriT^r Irdupcd 3yVn iljfi h|i- k 41 m3 h* r r pF ji onion t In 44 
hnnw-t aid flafr Swmn\ Innn H m 2 m74fii : 

Hmi™ Solid ooocrrlr mill 7'« mm mukhnton below Hrmi 
1 I'-rahir 0.2- 11-2* Vl iii-M. 

ViiiiU: Placer, eIoiim- Erhntirlo blink, LMHI min mineml Eilirr 
wilh pLuijc iidi. Inn L (l v.lEiii- 0. 17 W iti'Kk 

Kunlm riEihrd nwft wilh ITi * 1 rum i oI I id* no iqiuLiidii 
(1 -«diir O N W rn-Pii 

(ilvkif; EhmHIe cLi/rd wilh jit ^ mi .pikI mho 

cooling, in tofnnad itMW^ (U-vibf II, I Vi tir^Ki 

Air To br tnlrtl Jiiil iiitkM iimlotitt Ei> j ujndifd til 

5 mtyhrjn* si 25 Ph Tbr * ■* dih jmptifHntm tlo*rk 

h4inwi iho currml wmihug <ri itw ttiMtt Nwodj’di building 
fcidr. hill il In 1*0 toipiioil 4 1 a Uthoi pmaurc oE 25 

| C| <l| b- .M I il f RO f s .L. 


S|^kr hilling; OniraJ gj* 1 iPPiitoimiii' biwtni-i 3* ill u-r vc .1 
tTtltwf bc-Jl ilnir *hnh W HIMt WriU Irtlf lllrtnul IlDRi iff 
rjbtli IhhIv Tbr thoinl) Minn Lit ih-r Imthn will wnr 
■ ^dij-li it' iiml bm Up \\a 1 1 »h1 111 ibr ttiarr 

Wniikiibni l^mr L ifTittlfil n «u mdi Hllffiprlin ronttullcrJ 

round 

Min Hairr PirchralUig III wljffih |IH 1 hr i ■ immupi.il lotindrV 
feihii pjme’h and .1 wjttr irjtc r hr .Pin luntt rrf'mcrv linn U in 
In 1 1 ri 1 1 mint 

l ii'hHiPi': lit i nttumirinl jnr.n mil I*- IhMiirwrrH. 'wilt hod 1 ft 
jja^vr udnn n I i * -rii r n|* .ind 1 Lit light « iuw w * In tllr dwcdlngv 
HiHifi'Accnt i! h be Ellin t in thr h Mingo. kin Eh-ei .uni I1.1S!- 

I'jhiTufimotUilb bruofVial rtirfmm: I bnr are pfcmi I-fcjih 
friti Jin embodied otittgt >nnh AiKrthrf in(ere*fiitg Hrnj(n 
luirl emu. cm* tho rrculmg *■! ■Irin^tilKm rubble Irorn die 
r 1,11,1111 1* triliMitltf*- 

IjKTgt lt*^: ‘Sul krififtTl 

(™ii: Sril Liltrim, 



■ 


£1 


■ \/ I— ^ I 11 11 

1 " 










EXTERNALLY INSULATED MASONRY 


Midsummer Cottages, Futureworld, Milton Keynes (1993-94) 


deob MtflMfl Krtpir^ IfiHLwiiji Wnutpiif 

Arrhileft: tin. nil Skiinmn utn 1 1d,. 1 initliiii 

Srrritri ™fmmv F(4rnnn hi Mlmn Nlft ISirtitrrvhip Inttffclft 

I imtntpulKin Iti ihc iftrTttid rirMfit Ik Ejici^t Uvw>n r* 

Kicial lioMuiif; timiv ffil Bn ‘Ml m- tnCcih^l n* a 

pTfiuuype Thu !!tti trinmi Iimiihiih 

Floon < jHM'i^rr with I 'Hi mm rxjMmlcxE pidmvrenr 

iU-vahii’ 0 . 25 W m^K) 

WjIIki Jl:« mm limL l^i irim itjjN'i irmir-i d fiSvir, 

fender (U^alur = 0.25 W rtr'Ki 

Haufr ZSd mm aiiiKYal fihif . helUT fn and lirfc»i miim 
■i,l vjhir - ft.lrt W m T K • 

Flm floors fEmki. 

Vpkfri. iii h ^4 Inimn 


Air lc*k*pr; Sm Ijumii Sfilol (Milulln jfiif upHir kimn 
ihirriipthiHil iwf niwturc 

M i* fill™ to miner thrf rn.iL inruljjim; 

HcAling: E Li* 4 uftJ iMiUlrlLuni* toller; isflr |M*trl fMMutPf prt 
imuii 

VrtiliUlintli Olir hut Inmltcl r.i T lh lulir trllliUfHWt 

wteni 

l.lphitt^: l-.tin^ iHiii irm I hnutlnH i.liIuii ruta pre* hided 
ilif pnA-Uhm Lil -tMlKt Hn itk npii|mr m. uirtieifty rflVienq 
(uiilil iml be niflutniatl 

I nr* jp wet Nik \*t Linton li hllKHItfllt ihKt flic iirrd |u IntM 
ibrM 1 iiuHMm hi him** in *iiih him mnnllii xn^tv h«f 

I I mil pm Kirnvrf I ihtit nth iftl |trPtfi| itt#me- 

ClWiil £*i^a rn 2 . Its ( 1 *>I lir* jinruf ifrritft diiui »|^ 

mill- I Kf-rrriKl ■dn , mt 








EXTERNALLY INSULATED MASONRY 


Kendal, Cumbria (1993-95) 


Client: Two C^Vtlei h i jtirm L f larlide. 

Arriiitech Sirlnd ArmMftm^ \avwv, Fmrilh. 

Ten fliiti, each nf. r i!kki in- Ik-dild dengii and lenderm^ not 
lo beipn until 1995. 

Gmund EToanu ( kinenrie skLb mill I ful) mm expanded pr^wiit 1 . 

MUk Ml S I Vl - l^rj mm. Th m-piin ted aeiated Nock* 
externally iniul^td nviih r»N rum mineml Ithre, lime render on 
mesh (U-valiit- - l>.2? tt . in'4i| ; i '!}: Scikiil h - Umber frame wuh 
ITrfi nun redid ' kmt fibre, timberctad (U-value = U.’^S VV m-Ri. 

Roofr Deep ttilli SdO mtii ihet j> T H ^ml 

(Upvalue - II. 1 1 W m-kS. 

Upper fliw™ t ^mtrele 

Wind***: Tip Ijc made from lotad limber to a Norwegian 
ilr^nii, under limitr 


Air leakage: Target c A uc/li m r d) l p i 

VencJIatiunx Pavtive shEck. 

Spaee beating? Cavil red warm 

Uniting and elcdrinl equipment, Energy rfl'kiettt lighting. 
S‘n romrol iwc r oiher elffiHriiy ii«e*i nr rooking. 

Eli viren men talh IwnefidAt oirmum: Siunrtun ■ i* natural 
dale nh)l with copper rather than lead il.tiliiii^. 

KB Tbc oonstmrtinn method for this project wh under review 
ill the time thi* profile written, 

Fjwi^ uwi Not known 

Cosfcfc kxpecterl ta 1th- u Li bin the Homing fkirporatfon 

buil^L bul no more information until funding allocated. 






EXTERNALLY INSULATED RAMMED EARTH 


Elmsett Ecological House, East Suffolk ( 1993 * 95 ) 


Client: Mrs Jin tirimtvarfr. 

Architect: Rov Virimwartr Vvhhen*, i nlf he ilf r. 

CWflifOWtl F-nrj ^v YdVt«i| V Wh'LjU's. 

MU m* cottage on ififlll plot in -mail vOb^r, Dedgn id 1 1 
he 1 m bLIi in Iftis, Tfcrigtied to reat-h tetn ^sic i- healing energy 
with Minimal Ki-ti kup, and rk»f to rcm sicf 

Floors MiHlified *l;th-oii gun mil wkh T25 min niMil.tiirin 
i L-tylm; - O.JS W m 3 K). 

i'l.tsr rr, 250- min rammed will, $50 nun criluimr Fibre in 
timber support atfuctilrc. air harrier, mirier on mesh (Inline 
OWVV m*X>. 

Roof: 3 “H r mm relliduse ilbre between built-up MJcaniik cludL 
with cIjv pantile*. JL- value- ft.flfi Vf m-K> 

RrM floiirs Inn her. 

V^1ndnM[ Nm-cfc can. ill in: I tan luting [Ir^lojK'd. a> for 

LyonihaJI (rm/ZS). ti> wind frames {L^-alur ll-ft U un-K|. 

CVreat f+iir iMring 1.1 km n* ddp «*lm thermal hiirijge* and 
rfdiife .Li i leakage near La the v, lines U 1 1 Danish. Swtw .inri 
(krnutn 'MrrHenergy 1 tiroise* 

Air leakage ; Tender U.4 ar -h at '*!■ I ‘a. 


Space heating: Smalt wmidjrfi we provided to assist with clmng- 

otit and for aerthelk reason* thereafter. 

Water heating: Solar will: I.IS- 3 ml k li| ■ Sn gas con ricrlion. 

Ventilation: Wcrhuji bral ventilation .md he.ii nrnnm mOem 
designed Inc high wmuhle heat elljncnry and low elrctririiv use. 

V^'alen Rainwater treatment and storage. Reed t^ed for M-wuge 
ireauneifL 

lighting and elHtriaJ appliance*; Dt si^utl in tie of Vnrld 

fLi«‘ energy efficiency. 

Klcrlririty vtipply: kW PV riwihfiiminicd system, Allowing for 

F\ r rsp»rK pnijecied electricity iiw i» aeguthv and the 
project cokrid repay its C<)i i debt, maLnlv attributable In the 
i iHL'ilr IlH'riHiri energy, OWT 4 50 ]«ar prt imi, 

KnvJronriiertLdllv limrflt-ial mrO^lliirs: Mutrriuh which 

1 1 1 jy i i ini, ^ttlMiitnrr 1 * juid luwe a high local ciiiirotmietif-uJ 
linpiM l, or have a high impar r in the ulnkil scalw, eg HCFrS. 
Will lie avoided. 1 .tin i led .lI I nre^l.nirm ml site will inmpemale 
lor the nil. ill niHfile u.veof hiviil fnel. 

Energy met Calculated 25 kWh m% m eluding *riat 

t'tftU: NiH known. 








INTERNALLY INSULATED MASONRY 


Low-Energy House. Kirkhfll, Inverness. Scotland (19&0J 


I htnrr W drupwn lEi yil kkli.il 

^Tlf HlinM^ifTi-jiiiNHiill (hiiii iH-ilriHifll IvHW Ullll 111 Ei'l t*>IS I 
juh! ilmnc t gjm {uwii^ mbt 

Floor: f }u|iliturrl IliMUOii IfNI mm r\[uuMl^l pn3i«nnte F 
MMI rum tinwirlr *\*U WjIimt - U’ 

Walk: {liUrrlxmrl hoiTMT, U 1 mill lllliirf.il likr 

frflwrti itii^MilVjMn|{ tlnlhrf 4 iHhnirL, M) tqni inmrml 
filfcT luti in ifMcr not to*?1L 2MI min nku ly hi-nr^h i ^rrjU^I 
tMMfH ItlncLi^lnid reiiiJri |t f), 2 ( \\ m*|[) 

Riwit: llolritnkJitl, ^inI ruin iniUrul flUr IwTitrrii fallrrs, mm 
\rtiiilitinrj sir hlroon feirLirng Irfo (|^uc IH.SM U rp^kl 


WiimJi™^: ihniblr ^lo/rd nitfi lilt min Ar^mi jrnl imr hm 

rtiuwiin KMling, in wod IrtUTffi llniKir l*.fj W m"k 

Air Omirr rrpiim jmihlrmt mill m rltMllltiLpi^ ilir 

I'Mrt uvubbmi mi nindi cLn*. 

Vffiiiljtkm; ifn ciLtcn m j nil hr ji in inn \ 

$pm-r Urttrk lai^jnirtriliiti’^.iiic-h r nn Mm » Ik .i|>- 

rdti 1 f Inlririti. oipfdrnirmril h m^nUmi ntfbfi iimf 

F ncnpr u*c^ Vnt known. 

Cotin: Im mu. 








IN-SITU CONCRETE 


Wamnhome 200 , Glengormley, Newtownabbey. Northern Ireland ( 1988 ) 


IJmiijjncr: S»n K*rr tor Spfill^^Ul? Expanded l^jtystyraie Lid. 

2ld nr eIi mnrr iw. U.ilMmili with pcniimmil 

i^iKmEk'i] polyMyrriiP thullrriiig H uit:l 1 11 -%i i li iuiirri<tr P 
developed In- .1 Nun] tern Iritfi firm. SprmgmGr IVi|v*iyi*me 
l Ml. Soiidi-Liting IWmg Mmpkri witk tH.n’J i^tary 

Ki'jinij kjhU low mtomrfd eijcit^ cmiuimpiiAi) t uiuiElrrin^ 
Hit 1 thermuj iiiMLldiinii IrveK 

J^kckrt Siwpmdfd I y^iti'iiiN M ikkck wtift H r-rfi mm expanded 
pyl^lvii-iie i 11 till lijik Ly VnpOtir turri^Qnd 1 8 inrn chi pbcraid 
iU-nkw • 0 ,21 VV 'nrtti 

Walls: 50 mm oxp.Ltiflnl p?h%nTf]u i pi-riu.imm 

sikuitrriik^, im mm irrdtu uiiiticn- r m mm expnded 
paly*iin'lir d mitering, piilntcd redder tin filftiviltro Mrtl in^li 
aVdlLic CWWW m-ki 

Kucif: PlasErrU^iril. nifUTiriil-paifl pei U h i t no i cc iwf 

nmein cninpri-ang iiiMibird plywood In an m-i lion niflrrN 
ori l!!L p ri nun . rnur* with LNNi mm plywwkd r-x funded 
puK^ivmtr kmlnmed puick. lilvd Mini Idled rxteriuljj 
(l^vali* <U!MV it^Ki 


l .i wH [ili >Mvi l^ :i 1 r -Bil I i'l l double gLiEJng, in 
hjrdwood frame? (Lvalue = 2d W ni-K). 

Aif Irub^r: \n JiM-xMklr |r-,l l Mi ried Olll. 

spai 1* Mid water lu-miniq: OfT-p«*k defll* ^lilef WtEll 

1 ■ 1 1 1 1 . 1 1 1 1 1 111 1-.11 ]| M h mi ,11 ih L 1 1 i n In [linn bearing i-ri C'HiM*rrvnlHin 
FiH’ijn nHttiajpnmril nystem rotund iritipenttnn-i in uadi 
"Him AS WtH An Optimum MiliS. ^lNp. 

Vrnlilution: Mcrhnliirjl vcnliLalHkn Lind hrnl reemim 

Euc-rgy LLsi-r Mn-.iMLt.-i I drnrifUY HJM‘ m kWlL nrvt, 1 4 wlllih 
kpiirr lit-adim 45 kVVTi in-vr. 

Costs: Nrn ktiovai. 








IN-SfTU CONCRETE 


Embleton Residence. Twyford, Berkshire (19S4-55) 


Oinrtfcr Mf jjiH Mf> M I- l.mbicvwi , 

APThiti**!: Jnwn SF d Jp im i, T*>ibtfL 

Emip rimul 4 *itf; Hirr^ Aririmf* ANnciairL 

jKmii \tdi m- hi Ilf Mr*. milmlmg hrai«t 
kuni inn Irtmi jpjw i ■xmuich W *1 ill ihr jltxif jfrj tlrna^ 
♦null CHI A trmi-rlirnl hlumr Immi. ill iWiiri in nlitjm j h^hn 
ijiulm lidiiliiiri^ hi j flum kN l.umpli 1 ill lew nf lumiH'iit m 
rii^lilr Uir rliirtiipmml ijl j hoim* eiu 4 '(me M.itmI mhm Mtr. 

Itau-rm-nE flmirr I jtfKirCr rail milking Nil mm extruded 
fMiKviwnf tin- iilul iiiir Ino 1 1 mipk-leli 1 1 | ji pi i ifirtm.il 
m^iUiurit eC J-v^Ium- - U. 25 W 

OniuKif H-h.i MimiLii in btUftflrlll, | ■ I ■ !K> mra fKptiinlrd 

paitniyrmr hrltiw itn- * wed iU ihr lUiiIrrilDor Im.iimg ■wftrtti 
a -valur EI.L* U n.'k i 

lijM-niL’iii wwXhi Mrfl HIRH <nmtii - uiln re-U? m prrmjnmH 
»lii hj mill' ul l 1 n V* mm rftpianilrd pnK-wmir. pin* j 
tut l her 75 mm imnri.i] fibre rtClfitimlfr, giving 4 Intel cj| 

175 nun nuiil.iiimi {mhmn^tn 125 rtmi m limn minwinmM 
(U-vRlU* 11.23 Vv iih'Ki WiT|| holm .mil I, ml 


iAlrrruil Abcn^niuvid to^iOs: ■ I i Vrnirulfc ItHuHi i ui h rn« III 

2 \ .Vi mm r'tpandrrl fH^ihinir ju prtmjuH-«il rum 

mm n|unthl [sJiiftmif rolnriulh, ^ mm ifmltul i w. 
iftttnK KHiJ 17 ^ mm inwitHto m ll H Ji mm Jl Him mtrtritiiin). 
f-iin-tiulh nr bnrUUf (l -nliif II SI Vv m*K) 

[2) Sflui rttftni >cxImjci - liil mm nitfkrrjl film- turn riimuth 
£*liiR iirtjf "2m mm ireublhrii irntufing m l,Vl mm 41 1***1 
mlmrrtHHHl Jmrt-i tarl tl+ihir - II U»*V nr k i 

Koof: Vkl^l nn mijiH ptitatirriir. jimL jUm- 

raflnx «Mlrd 21 wjiih in fnrm ijfinnt Ixirnrr 1 1 Ajltir - II IHJ 
ftsml imt m hr ii^d mm hut nui ir EWflUnlh 

iM-^U/rr! lfciih M^rvn, Mrm HtmiiLui Mg ^urrr m y-jJrd 

imir mnl nnc spnLfrred ImriiiHaKiwuMuiifi; |l ijlm t.'Jfn 
Air Irabp-: Tarpcl ■ '\ .if h Jl Vi Fa 

Vt'iKiLilimij M1-1 h.LEiir,il itilliLiljnii jml twM fftirti h 

Iteming sysitm: t.ivftrrd oimlrimjij> iwntn iii.hiiv |ji n- -^-mi 1 1 
lull %ijin 1 C 1 ki- H f+r (>mi .iml limit 1 rih-H 1 mating. 

l.UrrjF use? S' H lui4 iwn_ 

Ctmm Almiu IhfHt ni a . 






IN-SITU CONCRETE 


The Energy Showcase, Lyonshall, Herefordshire (1990*95) 


□irtn jftri corwiltent; Elm «l < . &» \>l\ 

\nitMiri 

Anrhtlral: IVrrfc fjfh*. MinhuKi SUlunh Kt*ur% 

Stfwlml fnpnwr 43llil Hrrr&ml 

VlrHunkal mfm d™*¥i bi I niotuti K u ft Si i P F Tfl iK PvmnMp 

Ammtmrr *iOi iWbuI wbnuLtliofm f« Osri* bn 

MifHhimtgf jn Ijtil 

I i*i m* cottage Flat nun! W, nn maim •nvbrr* « nrg |H 
rlrcliwih . Hir fim VK home pfaipril it* irai h mw nr! CC ^ 
lur Iriod fMniim Him. iii idwunJ ({bniR. 
i Ainiih ocnsift nnrhuU nt I hr MUtlb 

FliM»n th-difirtl Piled ir. ttiih tCHl in up iiiMilaliOfi. 

(Ltailiir n \4Ss mm 

Waltv Instil i nnr tHr. LiMf mtki mmlieinn nHiliin mpp>r iimr 
MH k iuEr ■>[ hu .il timber, jIf Imtih-r, 4 .Lvily, rs kniP.il I cm In 
(I'-mlilr 0.10 W mi-K) 

KiPiifL ’HHI m eh rrlluliiKr fibre (I'-iiiltir - IJ OK U m"Kl. Nittlll 
thtndful: rnmih nU/fil 

Wlndrmi Wlnduvri wiili Miu.ihh- ihnFiiul ,iiiO irpiknl pn>pnin 
lu-|||^ diwkipd, In iliw HV.HP1P WSlh Nffltll \llirlH 4EI 4flU 
Sc jiidiu.ni.in JiiLlinrilm -T S -VtslU4~ If.? IV ui J K) 

Air IVugu ll.f m li 4t SO |*.i Skim Ur Ur n-mit 

.ini l (icfinlB YrnMfwrp* hnmr* 


Spac* hralP^r Ttiul oinj\ /rt** V»* wnochlcAr «r <nbr T 

iwritui 

Wilcr heninp Sc4,ar *uh tKi Emj li(p 

Wnxiiaiiun: Met Iutim at imtililtnn jiiO heal mmfM. 

drrtsned f«r rkeirkm M« md hi^h heal feriUrtlr 

H urt: ftirfehnSr for wain Mi|jpK r Omni wtth Ural 1ft In him 

CIooUii^ LPC. V.v jiitfifirrf Iti. fcbi4«**vurm irjjiiiiiriiii 
[fethiun mjwti run tfi Fluf* w ldi|*r * m the jjnil bf liv: ip! 
ejrrtiic c i kAui^ 

FJnclmty \upph" l ^rkUinnrwwd V\ iwmi Sn « vuiv jji j up 
he rmniimvnl fajr <*nh laui# eh*f iririii fw rwiitul |im jk** 1 * 

lighting anil electrical njiiipTnrnb Hiulfl i !jm nief^ 

Hlii jtW>1 a* tie tmporirfl iu imn*ai i, 

KmimiimrmdH hrurFiriid mruufi^ IV^nr.1 far hmx, krw 
inainlcnxnfr life. Amidanrc a! maim Alt Kith a lu^li 
I'livimiinmiMl imp.n i Chukt- *il stnittliniil iiiatrriftb fiM Urn 
embodied em rg? 

hbwrp!)- ud Nrf fiH«1 lied im irn- l.bnlnul free fibmiltifl m 
irle in allH'l u^r nf LJ^Ci iut nupkiiifc. Sin.iO net clrttrirhv 
ikurpliL% Err un the pi ifk^nncdcr] 1^' ^ynirill 

VjuI*: \tn iriimti 






TIMBER FRAME FACTORY-BUILT 


LEGS Housing. Sax mu nd ham. East Suffolk (1983) 


IVtiftim: £ h\r I jijkim'i and Sh i IUk* 1 , i .jinin id^i 

l.«m Ijtri^ I i Piiipruirii I «I 1 I S'l ‘i' 1 tin fUMT-^iirin 

bmv mi rrmolr *itr in Fjm \pijgluu iVtunniYl In I V nui«- 
prtvlni rd fmm mni^mrim huill rnlirrh nl 

lijiht*rty*!il mi.Mrii.il* jjiiS luinJir* Similar liuihtui^ 
hut fufcifi | pr • *lik ihpri, jJii-t fiprfwiHf mill llw puIMjfpf 

|*mluhh i hr M hltfHh inuiUirH limliTF Jrarnr hi Hue hi the 
I k. Slfrwcil *lari cmiMruflMYt. if ihf builihriK I* i iiHii^Kwlf 
MliKlurr, which Kairtft Mtrrtglh If tun ih-r jfiHiblirHl m.HrnjI, 
not ihf ninhrr nw y mt ci ih ainy, 

Hi*or i iHiuFir. Vo iPimLilJon Iwhi** ii,il*. llw drttir i uBcfrlr 
hhicL liuiiiiljiiii hi hjIU a*v iii mb ml mnru}h with j «ni|i nl 
I Imf mm pnhurelhjnr hktm, In j ilrjHli hI I m 

With: !£M» fiiitl kIj^ Shrr wiihkll imuHIm -i onr«-*tl 

tim OFtuimrikm, tawl Willi dkfm|rm!l h^iilhfunl. crdoi 

i hiil (I vuSiw - II I § U m il 

KunF: I'liH hnl with ivhr v.illi s .u L h I m i h - □ i r 1 1 - 

hnuhti-fl *illl *M Hi nifn ghaut Eltilrr aiuI .lEnmiriiLinn l.nl 
■am-i imIK (l -Villi ir DJ<MV «il 'h i 

Wmdnbfen: (h l.jku 1 k'lel ilnuhlr gLui *1. wJlh nilridoJ 

iai«.lll.l Mil H *1 111 tin t III F rlf mm I’thillir ft Mill ilcoglH'I'l III 

I if ii^tl in ihhNI m-.nhri U : a.itm IMI/Q.fr \S tti*h Wnh 
thiiNfen i»|ht-iii i lihfllJ; ("/) I Irti-E mi wm gable eildlt nut 
r4 1 1 Liiii^Lii reach I 5 W m-Ki 


4ir Vc»t Lmn*rn Much me ivtfn m v.,n mi prating 

ah joiigiii imireiif- 

YrniiljtEiuru Miiurjl vnruEj i i . u i . imrig jiIji^uMc hm Jrtrt 
inlcx*: jir fmm i nil ui-fsi m ! In mnd jml *t.m 4. rllffL ami ciifi 
jj the fidpr. 

Spilt* and niter hrilin^! Duiihk- iimwrvillWV -m 

vpttth *i»!) j^fhfait jmt hbcli puw-t ihmu^h m 3 wiijf air 
cnllirclRif> <m [hr mol. 1 hr FrnultLEij; n jjmi jm firju llir Imim 
rfifprlh iw if Mitred m j I "i ffl 1 [iiuiLilnl H Mler Earth itir 

hi m iv mmg »fi rU i Ti ih hrjl |Mimp SjLiirhFJidiiinkiijfiii ti 
tit a |4‘ in i it 1 1r r t.Lri coil ^fU'in. it limit w.ilrr ,k ,i iiiiEimnim 
iuppt? mpdlntt of &VC 

FU kllp ip«r inril i i imn limn a OIliII vili *1 li|rl tEmr jjii| 
wait i flt-Jl hmu ill I Jtir-llf rii llULlUfUllfiitlK llfjlft 

kisrrgv Lttr; In it* finm mu it's otvilecl ln-li ’^u- >■ ImmIiii^ 
mrii^ ha |,n 1 1 In phi PVhrimn erp April i.dwrwtrri \^aI %p,i- r 
hrjt dmiiiii] \ ' W 

I ntl.s: S»rE km mu. 








TIMBER FRAME FACTORY-BUILT 


Two Mile Ash, Milton Keynes {1985) 


Arthrtm^ FrilfKrn i lk*ign, UmiIi with K™ .nih in 

EkiikJmg* f rfiHJji. l iinrnflY id WnlimtNfi. 


SfUff IWHlIUtgi A 1(1' k»\ih-i J rail in I Fir W tluljlNHI 

itiKU, lii j I ihrdlull i JMttHii jtic ihrr itul Kin 


Hip lir*l jpim|i >«l Mipriitmiliinl limnn mi i hr I K m k 
tiiiriiyrvr-h miinitiiffil hmf «iijirrii^Hliinl hmin-i m ir 
canfianil unh Enui ruttim! H*smwi mHmU wn ih* JkiiblJjifZ 
KrgubhimMil iKr timr 

FTi»n iinurrlr uilli UMi mm f^miN 

tmHrr I hr iUlr il -%*\m - HJf W m T k > F 

Walk Kin 1'»i >■ jwinldnl iitnlhi (umr llAttrt N un I Hi min 
I Iim luiin^ mill lihir 81 h* in i ikkj| j ]pruin Hi) vnwn 

chilli, Ikitttrt, H F i tttm yudi lillnl wnli glut lilwr- 

Frm^i Of brick rladlflillit ft l* v% 

Rocif: lm mm i>l,iu lihnr m ft* ami xluftv jnfru *ilh vtiuri 
nine kkm pMEliniird R^Ur <J 1 L J W m-h'i 

Windows: l-gLisril will* prgun jin! < > i m- -> | n i m ■ -i ril 3im 
rmimvitt rtuim|( ll Viiliu I p > W in^lvj. 

Mill 1 1 Jl Lenin hi w ( w given In Lit^nii]' .m .intiglii: ^liULltm 
Till? {m imy A-w-lililU kfl Ur* (iimik in Im- tFMi.lr mi *Jn- Thrtr 
joint* were w*Un\ with in^iin putynn'ilirtH 1 Imim. ServUr* 
r n Idu van r UU r I n I h < k l *1 ut it* i a i id led . 

Air 3 >7 ^ li ,H r m fi B .i 

Vrntiljllim: Vln li.illlc ,iJ ITIltiUlt .mrl llr.ii m mT'll ^Plll, 


V im grind ^luhLutI e 4 ftmfnrL Mfiluint jl milibunti arid 
hril rrtiAm muirvl fcnrtl mill ifx muTi rint Hlknu m h d T.VtMKI . 
1 1 wripJrlrk < rmiirPiMjnm Thr |imtn I In d-*rii 

fcn ihr IwUhifj flwm which lull imnrrjM d&vnn id . 

Kncnp w: Mnrtifrd IMH5-fi6r 


1 t.-F+rt^ 

hllfhni 

tup 

1 c‘iif IWt 


LlVk m-\i 

tnlfe 

Span trim hr* ?rntg 

125 


OHik| 

1 

OtfUrtr.m 

VenliUumi, Tli;tilinn 
*i|d 4p|4bvu'n 

P 

TOTAL 

ia 


f'liftta; An nyrrrfHt oF t!!KF1 .n HWp jirirrs. i mn|ti tung )■% til 
1 1n Ml( k pr-itr. !l wu r’li tin.iinl III. ip lilt- ■‘.ih'i liij > in ii Liniing 

rmw wmilcl nll^iihcaddiikiiudtiiiirii^gi- rctiHyinnm ami m 
Istlur v™r*mirnHgli iFtrm 











TIMBER FRAME SITE-BUILT 


Lifestyle 2000, Energy Park. Milton Keynes (1986) 


Timhn Brvxrcll ifid Ih-vrliipmurriE Iwjr ufkm 

(mum 

A limba framr bmw Kind m ihc I Jiuniun K'SHfll prrf nr nun* r 
ntioriud btuh fr* tl»r tmptaieW nlulirtMNi t Vmihtum %h 
1 1 LMiLiiy 4i iiwi jiil^lilrr* willi pwr hIh Irjuitri 

Fhm-r ( II 75 mm cvrmtnl poh^ftTriiHr urn %n |t3U mm unririr 
(ttaahn: « w m“Kk. ft} !«> wim ntinmJ lihrr bthrmi 

in dispeiuM umbrt Hoof fl.ll W nr^. 

WjIU: 1 3 mm p4jpu*i brunt. flS mm w* vkr« * 3Vkl* pnriKllflg 
VflgMUf hal-rtct; ffl mm mlMrul liNr bc-tami \ W mm 
afiUda* nbt Jl tuny . 5*1 tmii f'MiiHhl qpritiv 

i tin bt k k {U«lu» ■ M.'SKi \\ m ; Kl 

S h in NiyI hhpI W\ih i 5 M> mm u*\ fthtr 

ilWjfow U.M Vv mPH) 


WiadAPti iliPLitkU- ^In/nn' m nmbn lijur^n 

U^>Jthr * il W IH^KP 

Air l. 7 p ti Jl 5*1 fu 

Murh illrnfinn utt jfnni Up rduriiix *ir iniihialpm. 
|urrkuUr{t wiiti ilir imicft diUribiitPuEi: niHnjt >hlI 
pbimlimK wm- flinfnhipid m ihr vi*i 1 Ml ilm wjll 

514111 iritiii^ pmtilrtTrt wrt r cm numiiry rtnmnn hrw 

V-nuLitum; i juror vatun im:1 kLi/e'e! a iuLii wall uenl (cit Mtttcr 
pirbrai -»f mpph air fnr irtn Imiiw mJ irrmUiwpii 4f*l \*rM trtmrry 

5p*rc heating l -a* l oihilratwup: S-^nlri wfiiikjc rjtktEnn wn|i I WV t 
war, \*h known 
(flsft: S<M kiuj^n 



11J 







TIMBER FRAME SUE-BUILT 


TTL Concept House, Futureworld, Milton Keynes (1994} 


Designer: I'KADA In lnmb^ t id 

A firniorype house using pref iiucrd hbtfftn* m libtlnrV 
|ni?diH eil pjnrK eh h preface a flcubltr, higlih in^ihtd httUtae. 
The Mn-ani* arc Used in wall, llrww and rmi| paneU to pruritic 
lung m to Himhiulr h Hemal hKiEl-lx-aring 

Walla They are sirurlund cou^oHe* cuiWMlIng dl litlllimicti 
veneer t i thhl h i flanges and pWood frebv 


Hthof; The itk.I mutlai ion Inttnfrn Die if ope, 

-hKl mm mineral filw MwtfCn diTp I-beams. Fared with 
jjJvwmid ill trtl pally, and a Inx-alhcr membrane and Sfl tnm .in 
spate above itii- insulatum (U-value = 0.12 \\ m z K i 

Windnwv f Jifiihlr glaring frith y<l mm Jir gap. wnewt trami 1 * 

(U-ralue 2.7 W/m *Ky 


Fluor* Suspended IIeum paneh riel i\ en d com filed 1 with 
phwatxd dect,Mft mm iimibiimt ami tnipirgnjlird wfd.H 1,1 r 1 1 
liner on underside f|Lv.i|ur - Q.H VI nrKl. 


Air leakage: Sm knnwn, 

WciiltjiiihEi: l^tvtrtT itack ventilation with linmidm-c ni+iirillril 
e*iwu*L ami ‘iiipplv air gnlles. 


VV'aUsi '2 -[ft mm mincml fibre between I-beam* un r'a h i mm 
rentre^. Fxlrmallv dad by ttcmlcf nr Vertical lUMNliftg oh 
impregnated WiWtk*!, hi tr mailt rtarl In- edlidnse-mnfnrced 
]i|.isU"ilMi,ird frith two mats ol sraler. nrting a* a rapmrrrunlrnl 
layer f( ’-value 0 , 11 * W/m^K) 


Span- healing: (uMiirrl Vneigy ■aw rig' boiler serving rudiaior* 
wnU TRW all nil irnermiJ walla. 

Friingy ibst: Nkil known. 

Sut kjLirWIk. 




r>D 









TIMBER FRAME SITE -BUILT 


Self-Build House. St Harmon, Radnorshire. Wales (1994) 


ArdiiiKl! hilriri IViin, J’m t-IVHii hhi 

MihMhiJ "Vj;^ MrliiiM) iKIitn-r IrXflM* p *»r .iml-tfcrAm Itrrtin- 
kfi rw j] jrt-A I fMftirn Ihhpt, HI m - mi j^i ■ h leii! fliwn hut hii)i 
jublirapiul in lull 

I hr *utith rlojlhm h im«lK cinrinl In n mi^lr |fli/nl 
HimpKi 1 . Vim h til immiIi mJ| it imirr^l h pnrh 
light* jnifiiilf tbi light xml ummirtTiinr irntilitHHl, 

Ijrlluhnr (Iff liiu'Ulmn w|lh U\wA lypniu rnutnkl inn II 
Ofn Ini *U giir g> irriji xhput tpglmn Sjm r«J MLkU JJIi! rilfm 

4HW I i imllfrr-jjiMtfA f'li^ir (hrrr I* iiiinimjl Ihn mm I liMi , li*iiig i 
41 MrtS ju IpritiK mini huh A willi timlirt 

Hmir: Su;ip’fli|i n il inTib^r tvllh 21M nun erlUlkiw* nbff. 
f .inmili'i piiuu u* rrihur lhr 1111 . 1 l Iniilgmg xmi ] n ■ m jj lr 
wnire* juiw II riliM h.^l \\ m*K| 

Wnllv I'ljLtlrrlitJtirrl Hnuli IH mm wiring h ■ 1 - 11 1. kr.ilt |!upri 

uspnnr harrier* Mix Sit min Mink SO imn gvphitrtnrpiinl unit 
ht phuiii ill ipircr*, ISO inm tdUihftr Mhrr, rklrinxl irmtrr 
un wnocHwol hIjIh on iHiumrii-impc'egiMlPil rtltrrbaijd (Id) 
^ht jjihiiig (Ikdiw 11 .^ Wv mtkl 


Rmif: il^nlHUjrL 111 mm STitTcm vijkI k^lE |V|iTT *4pH4J 

Utrrin. ifrwihlr Tdirr^titih ,W % 50 mm hrl™. «nl ISW % 50 mm 

jiunr. 4 II hllrri Hrtth ‘tOO mm itIIllLbm" fihfr. IhI ilifjahuipj 
munlrr-baftmi xml rrwitmr fiJr* i l VjIiw O.ISVl in J Tiii. 

Wlftduw: Mivnitr i il iliriltptr xmt ljr|rJr gl^mg m ILEIS^K-T 

n’indrjh'4 jthI ixm i l A-.ilue 2. L 3.0 M iii^k* 

SjMrr mn4 **lrr brmtim: and rm^ui^; h 1 n-gli-H l In ftittmru 

burning m »nl on i rcmewahh- hauv Thr fLutmrn xlUn prtwnlr» 
’iittlr taflli*f4mc Wfllilillrjfl. U^rlheT Wtlh nlfoii Ijnv 

E-j^i-iMkrimmLilh bctoefiAXl .111 IIJIlIh ■ ■ tfni, Iiirxl 

1 jf tXvUItg. Jfjillirl V, winch WLApd iLtHrtV l- li m jlh -wpLiiL rij Lurli 
■ niniTlcd jJmI .ni-ilni'iL hrfxlh. Mtiumlvr pittYrv^iinn m ttvil 

l.nrtt£ LTM- fhr \ Ll V EH|LIJll". ri I .if M M 1 1 I l U I . m \ I! 

Im limiting .mil rodfcilig, |l .ip[hMh Him I ihr mnLn li 
in Hlli iv-ilE Stn4 i.lliw^ nun. h i ii r r I ttvirai i ^ 

Approximate Lv E.33 i h m ji mi i.L hr H'i 1 1 1 In- r \i lui Li *+ 
ihr valllruFtllf ifflflWrV ft*!! talm-Hc 










TIMBER FRAME SITE-BUILT 


Self-Build Houses at Walter Street, Bristol (1995) 


Cllirnlt f instill (ft-lirehe* limiting jtocKiatidrk 

An hilci l: Prtirki. IUlH‘ 1 , Pttiy^ont-l'nWL |ViW^. 

Modified 'Sl i.l. 1 ] MrrliHM'l' udhlnjild limber ^Lflltdbciiia iT.rnst- 
honv* tor hooting mu odatifift. 

li8^«nglMlnn7 ht sii^^ (with jiliJhKmiit *piHr 111 H-Jtttl loft) 
l^tiiopt'd cciiirtyird pkira muihlnr piiv;tc-i wiihtpHNl sohu ati 11 * 
jiid shelter. FjthiI 1i J CtElokrte fibre ihuiLumm with 
kiprd vt’l gives good wind righmefr Spared Mints jiicI I-Ih-jiii 
raJ'irn and minict fotou ensure there is m Ltiiiii.lI fikemmi 
bridging M wpH ja bnrij( m»nninbj mth limber. 

Floor? Suspended limber with It) mm rctUlkiu- likm- i L ’-ijiin 

Wall; Tmibci Fhiine until 'ip.irrd fiO t jU oud\- titinjs plywood 
\pacen. I rift min cellule iilwe inMitaliutL External fibre- 
reinforced i emeu I i’FRC) wheeling Ml timber cladding tm 
hmimeiMinpregimled fibrcbourtl Huh ih^ihinx. lmrnv,ilK 

Krafl paper vapour cmiNol bui and pbisirrl I finish 

U-v.LlLse 0,21 W/m*KT 


Kmif: TmiiIh I ’Mivmicr' Fiiflrti filled with !HH3 turn ct*lfo|t«w 
fibre in tram nuif section, TniMcd rafter* ^ i e 5 i Am rdlttbar 
fibre rlv:whrir, Ril di sulking counter l^lt^nr .tin I cqncvrtr 
litrs nlxiie. Kraft paper vapour control I a vet and plasterboard 
finish hekm aWtilm- - ft. I I VV rn-k) 

U imJih^v Double glased, air-filled. mie low^iuistivi ry i uatilig f 
in limber wiridmvs ami clnoo (L '-value = :J_] VV 'm'KY. 

Spar^ and water hrnfing; r^ndmiinj’ bniln wpih 

heat More. Lljlalei in energy manager. 

VrnEilnlion; Extract fkrtfin "wel irwimx. pliix irtrbSc n i nr\ 

Fjivinjnmrn tally beneficial mEAsurt-v All timber (vi MUmil. 

canning, joinery* w4nd<jwx and doOrt J i*. home^riMJi Larch, 
converted. There are no wsmwJ |H^ rva(j\i^ 

Energy UM>i Kn| Lllsnfctp. 

CiihUki Thru- JrvrU id iioilhllim are affordable with lloutiug 
i orpoftilhin fitla ruing In the ^If-buikl for rent' iikhIi-I. The 
if 1 1 1-1 1 Ms gel Jew mil .ii'nL .i c-ish premium lor their luhntin, 








TIMBER FRAME SITE- BUILT 


Low Energy House, Great Oxendon. Market Harbor o ugh, Leicestershire (1984) 


Thu] I .ilrfl LK i MJiktll h ( Jirii Dr^^'II 

One <4 flK» Ikklvi I 1 n f 1 1 1 li i flrtrli if i A [ulrtilnL 1 llliilwl 

tahia h itKiir|)iirjitn min *4 ihviLukhi m tbr mlk iVnlxubh 

ihr iMM ln^liK infill Jim I rimhrr frjitfcr Thrtiw 1 1 b ifor L ! H 

Hmir ‘vM vinwirtr mlk Vl mm rxjMmlrtl pohMximr kiintrr 
1W lllili lul^iirtS .uh! K nwnvl1i hrjilMuiil 1 1 ijlur - II I VV m^l 

Willt n.ixfn I miahI mm taiffr lirnbrf tfiwr Ir.irrvr 

MimUtnl with jjI-jvh 1 ilnr i^UkihnI ij uji| i hpi j r .nm jnil 

jTliiiii i_J t mmr OUtrt |i r 4l \ OfK<ri .uni li.ippM'Hi |3n^Flhf)mr 
vj|mmii cnanol lUver mi Mir hiuiii mlr ol I hr 
n Ltlrfi Im luml thr fln llk Inun .on I 1 m I lx xeAlrtl Jt 
SBtVKri rmfwx rh* ^wir frame comftfr «( iaddrr fiumliitf 
■ixiri^ ni i#ill m'llDfl Nirihrii jonl Hillrortl MMiij* phTioo#! 
ftfapfcmKim 1 1 (Ml W mTOl 

Itooft PHchcrl rind n. tUuiLllnl with UHi Mini of ^Llo. tihrr 
iiiMil.irino At nrilitig hurl (U^uf II 12 W iit : Ki 


Tlir fcbi ^j^e- * .ls f still toilli j - ■ I ieJ furl irniul tkr-JU|kp£ 
iWriM tuil thb bi iinrr hmi iurtl HrJimg n mib fnjmrnl 
clomr*: ihr tokh-tk mi« inoolhi >4 thr omi ^hm 411 rhftOh 
tMiteUH rl Hi h«l if IT IhHW liiLIkikjjJ (hr 4 ill-jrjl Ml (If 
t brj|>nlr rktukiti I hr owner rrporti iKji iniulh ihtt It itt 
ihal ft irqniml rxccp* HI thr thlm; fmfl) rm ini nMd Mull 
•afr-rtlliHHit* wlirti li^Mijp h Uird Ihrfofr ifw JlLHErriJli ^ hmt 

The mmtT ft rfcar ihal ihr rxtn * iwi» *4 the Umlm Ir unr and 
uimiIiLhhi cjii be d&*£ t It ihr me of i hrjp hrclim; im 

Vrfiiitiikm i^ iniiip; hjj. runic Th^nr hut 

l«rn im fnttrfrttMliml (ifnWritti, 

S vtcmdih mi the linlfw-i i|X«r fiJuir ix tliAl il ft 

ti/iinuraJh ^i-iblr with no rrxna-gv?m ihnub^r. whirll i* 
Uitni-ttnu-i .k problem wilh timber fnwftr rorittrik mm tntbnl, 

hiliii TOHnlkll Ililriii.il ln.ilk lljftr I Well ilmiI Mi pairililr wntlr 

lUrrm.il nuHinlli rvo jFfihlrnft nf ■ r-n bdl (he |Mini>wiEh [hr 

limber frame. 


liljuilk^ I klklhlr j-Jjsc'eI li in L iMUMXirt. L^A/lllpt Mlh I? mm ,llr tf.ip Iji4-rgt VMT Vii Immii 

ill mi II I k"! i'tame HLr i|mi t flmiir illkfrx hiAUhrinl thllllen life W~ C'ji^r \<* kikiftMl 

Incncpcii -feinJ life Ihr dlerp mruk i U^kNir 2,r« Anri n £ ;iK nk J K 

wiii i .il mi... t Uwih , hurt!* No, oft xtasen 








TIMBER FRAME SITE-BUILT 


Potters Bar Eco- House (1995) 


Archiicci] Anrhitype I -id, 

A dettnmairiilUiii htnue initiated Iw |_W iIjiiiij* 

lint U'cjrtin^ Naitir.dU J . Mir In I drill I ^ “iH 1 m- ntftlinollfc in 

WIW <*f waiFF imd ricciririlY ftanmiiler will lie ntHertd and 
'itutnl |m priMdt 1 thf entire u.m-r pccdi ttf ihr ^riif^nh < *it\ 
water hill \n? retyclrd .ind reused. The imtei will \ur 
Ciniip[)«Eiag Ihrre will be nci rnnncclinn m ihe tdennrm grill 
A dmwtfk cnnihiii«| beat jihI grower iMII'i inijt ji Ih u^ 
developed lo*uppk .ill eletimik need* iind healing unci Inn 
WHISK 

f-itnurvumry huurpnralrd in comer nl (shaped plan 
provide* antargrin* tram ihc *millt-rast and F^uthAPeiH , 

Fluor Suspended limber 3rkl mm deep uiNublcct wilh 
relliilosc fibre d -v.ihn L -Il,lt W m-k-. 

Walk: l>iuhk -vuid imiliet framr Mm mm nj 

rdlnUrte- [.Jiirnl Inlcrnalh wi.il i pltuierhoard and exfcrmdk 
with bitim^t4mplt^riiUed *ufl hoard -irnL ctiH in home^nrim 
DoLi):l:h fir (L'^tEtir * D. Ill \\ iinkl. 


RcKif; Sdal 3 tk.iI iiaing li ftalerpmtd turn ■ In -mr mi mp h if 
■WHI mm steep limiter l-beaim inrorporathig JMKl min o( 
cdJuUvMr hiiuLiiion. HnUhed mih pUMrrlwKini imermrih 
(t^njur = H.11 W/m*R). 

Winslow*: |lrHLhli- lltnhl WindcJVi v Willi low -ClTIKSIlin, 

ft i ini: - tMI t a ' k' 1,11 lii^t; |1 : -vj1 tie I A W rn- K t 

Mealing and Imi waim Ihism viir M'alc i-IIP mill heal* (lot 
wain iWfl itmtM llriHM iR-iUhik. Efcccv* hill winter will lie slotted 
111 Ltijne intcfMMvnnd u.ilrr tartb. 

KJcclricity will be provided I mm die CHPunii- All applianfen 
will Ih.’ ip;| 'tiltn^ow energy fniirtnnpiioii and managed m 
itiin imise uw. 

hiirrgy iuio: \m kn(WTl, 

Cwtetf^KJ m- 






TIMBER FRAME SITE-BUILT 


Birchdene Drive Self-Build (1994} 


<^ml; f .immM h SfiMmikl f jkiJi jhmI SoiHh K muliifi f.irnih 
HirtWinjt AwKfiiinM 

AfthNfTt: \et hm-JV t ht I < .pidun 

tlir Lhilii ulflpnilil w tirtm- mnUfllctFlt In CwnMlW ll Sr ft 

Hmlil i (wrp 411*1 hmrlrfl In South 1 nothin himih limiting 
ufiiin inillft ilw If fnnlil ftn irni imnk L ITn* {iJijmc- «■! 
I L .' lumm lit nirfnilK nihlrf **Ht«Jrm thtti. wiili ilir v-urtiit 
phjiu- *4 IlikHwi fll.il Hint fiat I'^'i Ihr W lirltrr h i Imming ihr 
fl ir i Ua r(« i j H In Hi « hi 2 h.Jlltr*im-ji1 Vkml.mi.iUlH Viltrgr 
Unrlnfmnnir. which will bikrtfnm? U m i-J W f i fy hnuingt with 
iraiMil# jheJ mphnil^n} ,nnt f»i(kr Mjn nl 
and UldiKHfiv 

\ i in* >n1*l iliiun>imi Htw w’lii MTM'mild nynn lu% hrrN 

in ronJuwlVin Wilh S w dllh limlnr 
M.ivhmit Ah- MjumiiIf- k* -i fivuplito hmhri k-.mi whh.Fi w 

UnmgrT lighltr anil PiiMn In li.mdli" Ih.ui m ■>! i«1 tlntbiT. If w-.lI^h 

■i i- mi- 'ttitln|(irar, Fhiili in |h injimfo mrr, utiiilb 

Irw* .mil IIElfcUlJIg WHvH! ll Mil! IIL.IL lilimiK. .imrl 111 fapTf limTKiiim « . 
Willi (pi.rtrr TPiiiiiniJiii wut thn'Lm’vi n| i nuifettoil . 

Floor* 1 4MLI ii'h* d.ih nnh 7fk 1 1 ellllhi* 1 IllMlfHlIiM} IwLMrpl 

iMrti-nr ( ! hlplKHirdl flMraJiw o.'iftMV m'-Ks. 


WAW: n .i \i ft I n mill *m 1 1 Enin* i inn™ uwnt; I7»i mm I -mill 
filftrH hilh rfllulow, lint til filrnulh with hiturm-n 
ittt|^iWin1 FhkjtiI 4»l dill Iti In itm-ftruhii Ikui^Ui fu 
H AjJlh- OJ£S W 

RimiF: nkhrd «““■? itMii-^ ■~ 11 mnfl *Iit|» fm ihr i Nr^iui 
i Vl \ "50 mm v>iru<iivj (Un^r^ jud "* mm hjjHkmpd 
mmljlcd Muti riclhih*M- limber ih L nwird idlli Hflmifuif 
mm i hra nr jnd fmiditii vifh Irving and wild llowri muf 

ly-nluc u.WSVV m ■ K ? 

W'mdTn*^ i Jumble jffcurd; wilh Jp fw - em Ltvmtv ■ paling in imihrf 
It .iiiif ■h i I %w&ur = 2L I VV itt-Kf 

U»Mliiic: ( iindcfi«ji]K htiki .uni lbLakTiii knh-i mt-igi. 
nwi^rr .nid i hernia] *Enrr. 

W«liT ELiillW.itfi k l ipllii Irtl JipmIi fhr Hull Ip h ihnh IVf *■ |i h- 
ktllmrltd llEU E r\ W'-UrL wiUjIv^lxr (til|n Erd jeieJ Ui-.lU.-iI U* mts.* 

Fjffed W Bgnlflllj brrteEii uil mi itMiin: ■ ns In iilm-.; i i tU m rimk i 

rniitn.il t Ilk L tliii^. iKt^vtak tirnnji«ii %i*iht* and -md 

ri.ilLii.il i I h H cl hi i it>] 1 1 s rill- -I.IM M«il ik**-i JI . 1 ^ in iLiaijjj A |j*nilitT 
i ni pi i; ili t mump Iu ill*- Iih.iI rh<iiimLmrill lr> r ih^nlimg i Ci .mil 
hi'.ih* lUefaK |M*nirlm^ .l wihk Idr li.ihil.il Jint ,i f»li inuml mitli hilt 

I-jiiitip ii'-f i Nnc Liiipwii. 

KStol m" 






TIMBER FRAME SITE-BUILT 


Criekhowel! Tele-Village, Powys, Wales (1994*95) 


Cliral and Ai’nrrt Tvlwillstge* Lid. Hcirlord. 

An.bhm,- j Min tv .White* i% Dejartnirfll,, J ■ ■ I ti pm t> | 

Wrlbk 

I .i timed r^mirihnlinn m the- thermal deiigri lay ArhiMirii 

A5HKUt«. 

l-mifi at Upper IIoiim- Farm, O kkhnfefll. Pha« oile 17 tiitiL\ 
\\r> in 1 upwanU, Phifcir Hvti ^il mmv In the Htecon Uc.imm 
National l\uk Subjnt lu deLttlnl jeMheth control. 

\\:i} Ik* the Eirsi I K hmwitig project to apply vmiiktr l«el* of 
rnerRy rfUdmcy, 'm a large group of I'k-built iimlwr Iramr 
Tiin*M*S m those which Two Mile A*h rJrrnomtrairii m 
i mporlt'i I Fan okl i c i 1 1 ih i i if i U Ml . 

floors* Suspended timUt Hill? 2m mm ccllulrisr Fibre. over a 
'■ [ ii ill. iinl 1 crawl r n.'-vatui* r).2 W m-Kl. S-uue houses 

will haw msukurd contftt* buements. 

Watfii Flintier frame with uual nl 2fNI iiihi fjiinrol fibre \Siv 
uT rriidrml .nkc I v»ne-c Lad *, L-Vituc IP.'^IS W Ilfc-Kl. 

Rdafi 2 ]j|] him mineral Slme bfltvw»fl and above rifled 
i t ’-value - 0.17 U m-Ki 


WiiintiiVi^r M.irjt’ nE I K natnr cimlH-r. 1 Pi >ljI ilc- j-l.i/n-d with idgoil 
.hh I - Mir ! pyn* 1 ytk ' Ifiw^rm^iiv editing 1 1 Vdhle : I W rn-Kv 

i In i reU.it r Ait leakage Jiid ihefttml bridging b> limber. 

Air leakAge* S3 jiiliI.ic iluh-i io achieve < 2 ae h ,it 50 Va. 

Vrnlaljiliom Mnzhank.it willitathm h hhI Ih-ae rerovrry. 

Healing: Iks-ilreri combi I toiler* ami warm ,ii r head tig 
integrau-d with vroiibiiinn. Woodtlino in larger Iiolistv 

lighting; flirty efficient Jkiorracens. 

FJnzUicai equipment: \\\ i> Ut haw ctiri]p rHk'irML models of 
■ill the nni|m decimal appliances; now likely to lie *old 
without rEri trital appliance*, 

Fiirf^ iWr t alniLrled healing eueip jIhhU kWh m-vr 
T- -Lit encr^ iur estimated to be 7lf E FH i k\\li 1 i lA i 

Cusls: Vot vfft known. 





TIMBER FRAME SITE-BUILT 


Four-Bed Detached House, Futureworld. Milton Keynes (1994) 


BdiWff Vlfflifil Hnmrfcl 4 *l f»H llw Ilnimin AwcliIhmi 
AFi'hklv'Ti: TWl lullri l^ii rii-r-T^Infi KrHIimt 

A In^iih l 1 3 >. l b 1. 1 1 l- 1 1 tn- lulun bouiF built lew ihc 

Fuluirfcmkt I .X till M EM rtl in Mibi'll kntir» tVi ^r^yrtrljr s 
Urt 1 ! ami pbfUnbMiri ilr* lining wxtrtn ItMttlVlr vnwrt ninr 

JTHl lUpjHrft ] Ml llim llimijIJoll 4H1 moflj irf 4 | IKI mm 

muibet'fl imithri It'.mic 

fiuipfitdn) limlirt hh nil ISO mm *d |itm> 

a **jue «&aaw mm 

WpJk I'Loo-i tu ui ij on lin —Harnitiiu «irl dink h^iic ^ ihuI 
paJ^rlbybrne t^nitir raaiml lam, J 5 fi mm qbn* fiber hung; 
m nm Mil mill nmb r frnttte muiblfii wnli gliH iihfr, 
ptrwiMwi «hrjf hing, tjvIiv. hrfck nr fefruk ami vender t Lulling 
EUMaluc !S IS Vi nr Ka 

ftthrtJwktKC l iii Hulk .Honiiil *rivirr* p*wtr.iSU*nj* 

IMJHK |H I F I H aHJT^I-Hj ill lilt MU ttlllt flbL 


Itoofi Pnf hrtj ronCirHnrpDnbn^ mm i;Liv* bln- bern^rti 

.m '3 irt i-r ceiling jootv Sjm uil r.ivn ria-Uil i ih4in> muiljlhm 
h fwnfmw d ami f M e we d* »uh u-all iiouUtmn 

rbmii^' jjti/fll linr-miwuiiit Hith H mm ^tii ^Jp m 
umber franio (Unjnr - J_3 \\ tnfKi 

Alt 274 at h it 3 *i Pi 

Hrf!mRt HfuhHi-pe iiHomin beat pxnrij* teixmj- l nniain 
litfi mmrtHif hritm *ith mioopif w r-w *r rout ml 

Yrmilaiincu: Whole Eiexl^l- lir.n rmi^n ■irintLiorn 

!|tn«aifr lwn inch'i tendril I uiimilnl ull^prik » Lc-rtrn 
olinclrrx. 

l-i^bimpf ( j imparl dlKilT!N«Til Lull [Ham LunUu nvmt fcnr.itknn 
Iflirjp the; Vm kiKwiL 

<™hp A fipnixiiTuleh. rtkifrtllim lmttrh'ilLiiuli|H i hdtiio 










TIMBER FRAME SITE-BUILT 


Winslow' Two-Bed Detached House, Futureworld, Milton Keynes (1994) 


builder: \vimim| llnmrc l_cd Enr dir t'.lmririiv AsfrndittkhU, 

Architect: 3 hr (Ihurler l^n itirrdllp, Brelfnnt 

A highly troubled 121 Iiixim* hoik lor ilic Fiinir^Drlcl 

l-iKhihiurhii In Milinn Konr* The dn me heated hoiuc ha* 
"excellent 1 RREFAM niiing IVsdnubJr M.ud wriEk lmnr|*inttiuK 
230 1 

Rudc < tmcrcic tjram-itnd4)lnck Eliwir with NHJ mm Timber 
jfifra* Idled, wilh glow fthir httulalimi 22 mm fhlplxurd 
I U-Vahir O S VT 

Walls: pb.Orrhi i jrd Bind vapimt [huhuI layer on dimMc *iuri 
vraU hicorpciratlii^ Uhl * ,VH vlOflmm ol gkv nbrr h plywood 
•dicaih ini' , orti EV r hrii k cl addin g { L-vahir II. 1 5 W/ m^K) . 

Pitched runt amnn-pnradnK HON mm glirv^ fibre between 
and uirr ceiling Join*. Spccjtul cim detail rnium InsMiin 
rnniierl* Midi w.ill iiiMtil.iiNhii. 


Winding: Triple.' glazed argnu-l] lied gbzii9j> in ■ nmposite 
limber und BMiiium frame* iL'-iylite = 2-ti VV uT-K? 

Air leakage: I .^1 OC. / h at Mi Pa. 

Heating And wntilitinn: U'brjlr hriwr met batik al wiiiALiEinri 
v^irui Il,u rlertnr air-tusiir hr.u |mmp *Hkh uipplii^ Iiujimg 
atid m^mlalinn A (njn.jp sawn I ^thtl mmiutially controlled 
pittirJ I water* with mairi^Wrii- tcnlral pmgniunmrig. The 
|H^i:i[Emirrnl[t^ Judith mini t 7-dav-a~wek pntp-Jiiimin^ far 
r,u h [MHf\ hewjcr 

HiU w+slrn Independent unvrrned nil-peak elecliir *tuntge 
oliiidrnt. 

Lighting: QnmpKt llui jnrArem Iwnpwe US^t inment InattkHK 

imc: kuimjinl spur heating t fm> wi ir jti'f year* The 
SAP rating <>J Elat- bnitte ji 1 1 Hi. 

t’uMJi: \|j]UHHtprii;ih U 2 ('^ k i inure slian Imildcr'* uimat spef lumwy 



m 







STEEL-FRAME 


Four 1/2-Bed Apartments. Futureworld, Milton Keynes (1994) 


lliilldrn Vlmir.il Ijd Fnr k he tkdm itt Aivm i.mmi 

Art Inlni: I hr £ lijikrt (Vtltenlllfh Hcdh.ul 

hKLki LipurcinftH* rTil lutiti in 2 ) ctmtainnHn a highly Iphu laird 
*frrl4himr txtkklln|» Tlir ncrt Inimr jII* i.u drm *j*.in* 

■ dlrrmij Ormhilifv h| jrikrujil Ijinim I In 1 *p*nmrthi* havr 

hllKtttilivr clcCtrk Imtiiij; A laj^r mull^hi 

il^vli^tkliPk^ lei ihr rumrnon nitriiiKf ami «uth 

IWt lomrrtr gmund-bnrinf; vUt.i " ■ imii i p| and 

HdOfnc ntt mini f]t|Mni]ril f*dv*ltwikr *kid fcftred 
U^ue 0 25 ** 

Wiiln ll^^iriliiiapil fhinl bo frrnutltfpri£ -IX mm itrrp Urrl 
«udi« formtn^ jl wnim mvic, ptkhtihvimf vajwhli nmtnJ 
Lnrr. 3 50 mm fihte ctwfiin^ urel arut iur^i taudi. I hr 
«iith iikial %*rrl HthU rttmprer 100 % GS mm ftfr^AhAfiiird 
hpprd tlwmwk I0*« mm n.f filsfr mMiUiimi « mHallcd 
withuk i hr frame Mrt ihr owLndr SJ mm drnw Inikwrd 
HIjw Itbtr twin mr IsWiI hi ihr *irrh».iiL wtlh thick Irc 
rthiltlirh Jinl pn»fPiM-Iap> rmi>hM«mi lixLii^t. dml < l.idding 
Tnldl iPivtilatiim ifrlckncn 254 mm (U-vdur ■ H 1 r i W m-Kj 

Htnift ill -MNi mm Fibre lir Fvrern ami ufn ihr erlliHg 

jiiiM* n -S^liir - II 1 1! \\ m' J K&. (S) Over slir* 1 -l|j^ i tiijrin 

■ i I Ibt lli mu a 'cxkihrdraT rrurf hit jThi ittm nf lihre 

iV+riw -OJW ttP^Hi 


WtlHlOWK Douhtc glided lu'w-rtmvrntlt with l I Jiirn <lll ill 
titiihn fnirort i l -ralisr V :i W ni J kt Mrrfalh^hlt mrr 

cimilutinn ^rea dmihlc gluml 1 1 vilur IfW m ; Ki 
AS i- target miwmuui I .» Ik ai r -*i P h ,i 

ifi'j tkiit*: rlkr nimmiHi iirfrrt im-Jh h.nr rknkni irndri IS< hit 
111 .HJItLl Tbr 'Sllt-nlci ' lllki All JII-hHA.iin In .il |II|||||J M-rtiii^ 

m 1 1 In II- Hit I m-jjji Eji omK The t Jhni.rft' Imi ftircirii fkhh 
h-altning mid CidBflg hrnriwg, Use *A|p4ty' !m« * fmmutpr h»M 
wain ihmn.il Unrig? hiin 4rmii|£ uiIlum-i* mill tKV* nti j 
kritlffrmnipm^trtl flfs Hil Fllr '< rtt ' I* hritnl Iw I jrfccl 

tl'ir.dgr LumbciLiuikei hrjlm with radpo trir*itc li inmM Irf 
mrt^t * NpHiri patu in md j truinfcJunkP met crmtnJ mMrm. 

\mlililion: fjch apartirmtl hm wh« 4 r iitki! Ike-df rmivfrt 
vriiliblhtfi, iifftiiiu thr iulhilr 

Knl witfr Ihr ‘A jralrv h*+ .1 iii.ttiu fkHMHir full tn ihr tun 
wjlrt ditrtniil «ua|ir hinirr. Ml 1 ■! I ki* 1 s liatr tikclr^ntdrilt! 
intern knl rdT-ghrak uiwj^r itiimjm. 

lighim^ ( ikptk|jan fhmmfnH laaiif^ -trr jh riiHr«p kkcuiimia 
¥*Krip iwr; \i H kpn ?m 1 
F <Ns: VoL ktkcrwiL 








STEEL-FRAME 


Green Street, Festival Park, Victoria Heights. Ebbw Vale. Wales (1991) 


f Tieillr Ufituh SErrl. 

jWliitcct: flnnrii and Ihirihitn, AIh-i^ iH'riiit. 

^r»:i 111 - exhibition iHniwr, jutn M lilt" Garden Fttfiv-il, since 
■add. The brtri railed im dwellings Vvlitrh rlrmtiiwlralrd lieM 
current practice in Inweiierip deMj*n. Jinl mudr an. 
rrii’M hm mi uHallv lespormhle choice id material* 

Floor: lllry or ra t |iel . « i h E, n mi i nr ml i . itHi m j ti e*|*i i m led 
|m jh^tyrcnc 1 1 -value (I. f& W/m*K) . 

Walls: I h Nh’HI EO t'KlCrEKLl MF - I '1 13111k pIJME'I'hOJI d, Hf|] 

[KkhfLlivInkr igpnur Ijamw. Ml min [HtJyiuMvin urate 
fiKtm hctwcrit steel *nids. 50 mrn Fwatli dllEBillr sled frame. 
h- avin . bnir k i n strel i Uuh tin^ 1 1 vali it’ ti_27 W in J k I ; 

Sh-mi ti h irmw-rvalork-pUMer, 450 rum denw- nmnur 
brink, alH 111 Fll rtkllirnil ril>lc‘, H M I mill drllW ixnirmt liliH'k. 
rrndcr fl. -value dJi U m 'K). 

Hh ih iT: .tiHl mm fibre mi attic fUrm 

(L-vahit it. VI W m-M. SoUutKjd rafterkuii sEeel purlin^ 

clad with fnnrrelr -but*. 

riffni Onon Strel jni*E» With fJS|l dt-rkiiiK- 

Windows: Ihmbjr glared wicli 21 hum iif^i m and tine spuilrird 
lim-4'piiiwivin nintin^ on oilier piirit in wotwi Ir.imet, nl 
lljnivh iii k^iii fl^lue - 2.0 W m-Ks RiKi%hu ttinlkr. 


Cro&eriatary? Ihmlde t'hi/i-fl in ibrmiallv-brthkrn jinnmiimii 
frames, 

Aif lrjb|TL- Noi known Kulmatrd j jlc h at EHl IV 

WmiljiLihn: .Vlerkwiml vml billion and heal recovery, using 

Lin rvluiimi a ir heal ptilnp. 

Spare and water heating: JVtswve snbi cuiitrihminNi, with belli 
Mr rred in tiir high llictttlal capacity Wall Ik- tween the 
mitw'Hufnn and die house. Heal pump, .u above. Uixc-ri 
f brine nvuvtaiice pant-l hearers at backup; -i IWi Milage 
tiiermi itiai prevrim them njjenitittg when I lie puiput the 
beat | j i j 1 1 1 1 1 isi Mil Hh i ri i ■ VriiltLuth.in air i 1 - Liken in fmttt the lap 
nl e! iperValiiry Stdiir water healing wilh eleclrir backup. 

tjrtirrnmi'nlflllv beneficial katurwr MafcrtflU ctinnru lot 
i rim mi inn impucti, within the ti miration* n| IhkeIi tin' i^uUhk 
irrli irm.itjmk xniivn s and [he available budget. ha rs.Liiipk\ 
rhev lined organ U P^IK die kitchen wurfctnpt wen- in,Lrhlr 
imlL'.iil til i Inplm-Ltd. and nitu li ul ilu- gnnuid tit.w.n was. 

I in Ld ird with rpmrrv lib's iiHriul al carpet** El was difficult nr 
im| HkMrbli' Cifc bn ate snme nuiledah n3i dn- t kinarkn. 

KisH-n^s- iw: See tulle heJuw. 

< lusts; Niki known. 








EARTH-SHELTERED 


The Berm House. Caer Lien Field Studies and Conference Centre. Lydart. Monmouth. Gwent. Wales (1967) 


Ilrcigrnrr and ownrr: fV|cr I i^rprntrr. 

'MV.\ m- In fpicst hmisr h comprising a fetal I Ikit rind a 
mw t\i **r \ rn ^u'.m I jrdn h pciiv .ill with en-Miiie hatirrnnmft. 
Audi iiiHtu SSiV-tas iaig dupe, with ;s ‘untirQQfrirlf)^ airing rhr 
U?uth M tli- 

Flow: Screed. I't-r iiam polyurttlui!? loam. ranking, nr 

raft. hardcore (D^hie = IMitV m J Ki 

Sun Lh v-ulls: 1 1 M I in rn brick, h" mm |j« ijyi;i ncthanc loam, 

2S5 in m dense concrete Nock, lankim;. 2(NI mm Moiinmik 
£ t, '^-fclur IJ J S VV/ in ■ K ) . 

Retaining walk LDu mm hi irk, pilyethvtaiit* eajprni harrier. 
WO mm pofyiiFediaitc hum, Nid mm denw hjiuicu- Mock, 
larding. [BOmni (l^ntiif n.lftVV rn Lr ki 

Rimfr !*>d ffllii p< dvnirrlllartr (Viam. 37r»Tnm l um nrlr, Hulking, 

2 in etnh ( 0.1 -I VV ni-kj 

Cmw-nalk Fnll^ml ravin lirkk 

Window*: i t ) Soku . wridiJi - rVirfilkil double glazing wills 
iiiir ipLitlcrert httrambshity coating, in almminiimi miJ> 
frames, i*ilh Onnc Ttulllkitss I rvalue LMi VV m-K I ; 
£^l ' Bcm-rrii gue*t rummand corridor ■ tingle glared. 

tMrrrul door*: Solid timber kirns harriwc n h1 hie mi tin-, wilh 

<j mm ds>iiblr gjbw itig (I '-value - m 23 W ir'Ki, 


An- tcokagri l nbrnni, Prribabh low The vmrli wrilJ* are 
tanked ami all i hr wfarhife* JUT tHvtl unit sealed Us the luukmg 

Vfvi tiLLciiriv! Oinliniuitu, fiicclLininj wills supple Us corridor 
.■ml i-sci-tiL i Irmil ttnilin HU11.V (^nmiuk carlh -buried ink j »; 
lh« im iifTling, air Mreaiii h Urtm a certain .sniniml of lie.u 
from i hr ?ualc utlr -a tram, 

Hoi waterr Kh-i EpLiikMiiijr li mp nil mMirrd Ivnilrr ill main house 

Krtvirmirtii-ritaLEv heticHrial fcjiiurc-d: Smirliire rletu^ufd lor 
long Life and km main ten. inte. 

ktscrgY riM!] Space brining energi /em, Normal uinsunl 
lemperafiire Mtn% in ibc gut 1 ** (mum Iroru JTjnrr to ^l-T * 
This give* rise in fro- cum plumb* given dial tlwv are used mainh 
an sleeping rooErivaiid ibr raduisi IrmperuUirr is rhe same. 

WtuliLilinn derlririly hip Ji WVh rn^ i. 

Tnud clmrklcy use 1-1 klJVli/m^yr. 

Hu! Water nse miinelercd, 

Costsi EUtsh tin a direr I I . sis mi buM* im VM\ i» in-' 












EARTH-SHELTERED 


Hockerton Houses, Southwell, Nottinghamshire {1994-95) 


Architects RubolJitd Itn-rii-lii Viilr. Sntilhwtrll, Nfilliii^tuimiiiiiif 

tw frrrjiHl h-'Ui^v Sin^Wtiwrt, ri»h 1!£2 fp!-. wilh ,r -17 m- 
i nn%c"rv.itniv a'lurring rile whole of (heir ninth In rat I e. ih i j 
ftCrUfr MHJlh sjih^ir ollUklt ijur tinge 

TTie hki.il authority gave the ^[unu 1 plminiiiR 

pcrniLwiim in the ia|irn l nuihi vsidc, mi r]|r RroumU lll;il il* 
riwimninAl in-mrlis* ctufM^td the fli^iilviiitjgr*. I hi* 
cltctsiun 1 1 1 it ki.' -■ ^kuc-hkLii L'K plan rung JuMory. 'Hie Ln-rkiohl 
Will 1 m- DMtaed lw u hoLimm n,Kiperativr H whit 1 1 will ininElv 
iLMUimill flu- i ikpnmmi iii-eWt .mrl will wile rnvm ■Pimrnl.il 
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RELATIVE ENERGY 
CONSUMPTION OF 
ULTRA-LOW-ENERGY HOMES 


NOTE: Figure* refer to dohvored energy, no I primary energy 
Som* er* rreaiurftd, but many esiimai&s nave also been 
nwevury, especially In the case of tb* many UK schemes 
which ire Hill it design stage or an site. Mast of the UK 
figures which lie below 100 hWh/m* yeer are estimates 
or calculation*, not rneasuremeni* 


KEY: 

R- There is/will be a further contribution from 
on-site renewable energy sources: eg solar heal 
U- figures are unavailable 
S- Space heating energy only; details of olher 
energy use not known 

E- Electricity use only, details of water heating 
energy use not known 

kWh/m? year 
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